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A bstract
S tre ss  is hypothesized to cause increased  cognitive and 
physiological a rousal which is incompatible with sleep. Major life 
even ts have been implicated as a  sign ifican t factor in the  onset of 
chronic insomnia (Healey e t a l . , 1981), and there  is some suggestion  
th a t minor life even ts influence symptoms as well (Haynes e t a l . , 1981). 
The p re sen t stu d y  was designed to evaluate and fu r th e r  c larify  the  
role of daily minor s tre s so rs  and mood variables on sleep in both 
normal sieepers and insom niacs.
Subjects with insomnia secondary  to medical o r physical 
d iso rd ers  were excluded from th is  s tu d y . Fifty fou r ad u lt sub jec ts  
(20 mixed- complaint insom niacs, 17 sleep onset insom niacs, and 17 
normal sleepers) volunteered from the community. Each sub jec t 
completed the  Daily S tre ss  In v en to ry , the  S ta te -T ra it Anxiety 
Inven to ry  (S tate  Form) and the  Zung Self-ra ting  Scale fo r D epression 
each n igh t between su p p e r and re tir in g . They completed a Daily Sleep 
Diary in the  morning upon aw akening, and mailed back completed 
forms daily. In th is  m anner, 21 consecutive days of m onitoring were 
collected fo r each sub ject.
S tre ss  was divided into two conditions; the seven days with the  
h ighest s t re s s  scores fo r each indiv idual became the high s tre s s  
condition, and the  seven days with the  lowest s tre ss  scores became 
the  low s tre s s  condition fo r each individual. Results comparing sleep 
d is tu rbances on those days indicated th a t under rela tively  high s tre s s  
conditions, sub jec ts slep t few er m inutes, achieved a lower quality  of 
sleep and lower sleep efficiency than  they  did in the low s tre s s
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condition. There was a sign ifican t group by s tre s s  in terac tion  such 
th a t all insomniacs slep t few er m inutes u n d e r the high s tre s s  
condition than  u n der the  low s tre s s  condition, bu t normal sub jec ts  
showed no change across s tre s s  conditions. Regression analyses 
indicated  th a t  frequency  of daily minor s tre sso rs  was p red ic tive  of 
latency to sleep onset and difficulty  falling asleep. Depression scores 
were pred ictive  of latency to sleep o n se t, difficulty falling asleep , 
re s ted n e ss  upon awakening and sleep efficiency. Depression scores 
were substan tia lly  more p red ic tive  of dependent sleep m easures than  
anx iety  scores were. R esults lend modest suppo rt to the  hypo thesis 
th a t s tre s s  con tribu tes to symptoms of insomnia. Additional theoretical 
and clinical implications a re  d iscussed .
ix
In troduction
Although waking, not sleeping, is the  predom inant s ta te  for 
hum ans, sleep occupies approxim ately one th ird  of our lives. F u rth e r , 
all known animals are  though t to have reg u la r  cycles of activ ity  and 
re s t  (Wheatley, 1981). The absolute function of sleep has not ye t been 
ascerta ined ; th e re  are  many theo ries , bu t none are defin itive. What 
has been dem onstrated, however is th a t o u r "waking perform ance, 
vigilance and vigor, health and happ iness, the whole quality of our 
waking lives are  profoundly affected by the  way we sleep" (Parkes, 
1985; p . 5). C onsequently , a problem with sleep is frequen tly  
associated with o ther problem s. Investigation  into the na tu re  of 
dysfunctional sleep, then  certain ly  appears  w arranted .
C u rren t tren d s  in th e  research  examining etiological hypotheses
of sleep d istu rbances have suggested  th a t s tre s s  may play a causal
role in insomnia. Given th a t s tre s s  has recen tly  been implicated in a 
varie ty  of psychological and physiological d iso rd ers , th is is a 
reasonable hypothesis, particu larly  if insomnia is conceptualized as a 
specific case of physical symptoms. Furtherm ore, the application of a 
s tre ss - illn e ss  relation theo ry  enables the  incorporation of mood 
variables as possible in term ediaries in the  s tre ss-s leep  d isturbance 
hypothesis. To date, however, rela tively  little  research  has been 
conducted to assess these  relations.
The purpose of th is  paper is to p re se n t an examination of some
of the c u rre n t though t regard ing  the roles of s tre ssfu l even ts and 
mood in the  etiology of sleep d is tu rb an ces . F irs t, the clinical 
descrip tion and incidence ra te s  of insomnia will be p resen ted . This
1
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will provide the  background necessary  for a thorough exploration of 
the  major assessm ent and treatm ent techniques utilized with insomnia. 
This will be followed by a review of the  major psychological 
hypotheses considered  to be etiologically related  to complaints of 
insomnia. This will also provide a rationale for the investigation of 
the  use of major and minor life events and mood in the assessm ent of 
sleep d is tu rb an ces . The second major section of th is  paper will 
examine the  concept of s tre s s  and the methodological issues regard ing  
its  m easurem ent. Finally, recen t lite ra tu re  will be presented  regard ing  
the  relation of s tre s s  to psychological and physical symptoms which 
se rves as p a r t  of the  rationale for th is  s tu d y .
Clinical D escription and Diagnosis of Insomnia
Since very  little  is known about the  function of sleep, the 
precise implications of lack of sleep are  d ifficult to determine.
Typically, ind iv iduals who have been e ith e r  experim entally o r 
unintentionally  sleep deprived show deficits in several realms of 
functioning following these  episodes. The initial effect of total sleep 
deprivation appears  to be an increase in sleepiness, ra th e r  than  any 
decline in mood, perform ance o r behavior (Horne, 1978). However, 
following prolonged sleep deprivation much more serious consequences, 
such as im pairm ent in stereoscopic vision, may re su lt for the 
individual (P ark es , 1985).
The n a tu re  of sleep d iso rders them selves is varied , and they 
may take one (or several) of many forms. A sleep d isorder usually 
re fe rs  to one o r more of the following:
(a) a response  o r p a tte rn  of behavior during sleep
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o r associated with sleep th a t d iffers from the 
response and p a tte rn  observed in the  majority of 
the population; (b) a complaint a ttrib u ted  to 
inadequate or excessive sleep; (c) a dysfunction in 
the  process governing sleep; o r (d) a pathology 
tied d irectly  to sleep (Coates & T horesen, 1983, 
p . 240). Many classification schemes have been attem pted categorizing 
d iso rders on the basis of a varie ty  of phenomena including theore tical 
etiologies, symptom c lu s te rs  and physiological data. Categorization of 
sleep d iso rders th u s has been quite controversial.
Early classification issues involved the  absolute length  of time 
asleep ( i .e . ,  long vs. sh o rt s le ep e rs) . I t  was gradually acknowledged 
th a t sleep duration was not the sole criterion  by which a diagnosis of 
a sleep d iso rder could be made. Although adu lts , on the av erag e , 
req u ire  7 1/2 hours of sleep p e r  n ig h t, individuals vary  g rea tly  in the 
actual amount of sleep th a t they  req u ire  (P arkes, 1985; van Oot, Lane 
& Borkovec, 1984). Consequently, diagnosing a sleep d iso rd er by th is 
c riterion  alone was invalid and was d iscarded . ,
A somewhat more salient and usefu l se t of c rite ria  was 
subsequen tly  proposed to classify  sleep as "good" v s. "poor". The 
d ifferen tiating  fea tu res  of these categories involved length  of time to 
sleep onset, "soundness" or depth  of sleep , and feelings of being 
re s ted  upon awakening (Monroe, 1967). Good sleepers had sh o rte r  
sleep onset la tencies, slep t more soundly and reported  feeling more 
re s ted  upon awakening than poor sleepers. C urren t classification of 
d iso rd e rs  involving the initiation and maintenance of sleep is 
essen tia lly  based on these  fac to rs.
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Most recen tly , the Association fo r Sleep D isorders C enters (ASDC, 
1979) has devised a com prehensive medical-model classification scheme 
fo r all sleep d iso rders (Hartm ann, 1985). This paradigm separa tes 
d iso rders into four major diagnostic categories. The f ir s t  and most 
frequen tly  used category  is D isorders of In itiating  and Maintaining 
Sleep (DIMS), or insomnia, sleep apnea, myoclonus and re s tle ss  legs 
syndrom e. The second category  is D isorders of Excessive Somnolence 
(DOES), o r the  hypersom nias ( e .g . ,  narco lepsy). The th ird  category  is 
D isorders of the Sleep-Wake Schedule ( e .g . ,  "Jet lag", sh ift-w ork  sleep 
problem s), and the fourth  category is D ysfunctions Associated with 
Sleep, Sleep Stages o r Partial Arousals; the  parasomnias ( e .g . ,  sleep 
walking, sleep-rela ted  bruxism ). The rem ainder of th is paper will 
focus almost exclusively on DIMS, especially insomnia.
There are  two d ifferen t types of complaints associated with 
insomnia; difficulty falling asleep, o r sleep onset insomnia; and 
d ifficulty  rem aining asleep , o r sleep maintenance insomnia. Sleep 
m aintenance insomnia may be fu r th e r  defined as awakening multiple 
times during  the n igh t and having difficulty  falling back to sleep , o r 
early  morning awakening, o r both . These two complaints are  combined 
u n d e r the  b roader heading of sleep maintenance because they 
generally  occur toge ther (Hartm ann, 1985). Sleep onset insomnia is 
generally  regarded  as the most common sleep complaint. Individuals 
may complain of both sleep onset and sleep maintenance symptoms.
The ASDC has made provision fo r classifying the insomnias as 
tra n s ie n t o r chronic; associated with psych iatric  d iso rders; and 
secondary  to the use of d rugs and alcohol. The symptom of insomnia 
may also be associated with a varie ty  of physical, metabolic o r medical
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conditions such as u lcer pain, angina, chronic renal insufficiency, and 
Parkinsonism . In these  cases insomnia is considered secondary to the 
physical d iso rd e r. Although there  is g rea t con troversy  su rround ing  
the  actual c rite r ia  fo r a diagnosis of insomnia, most re sea rch e rs  and 
clinicians ag ree  with the  following guidelines; a t least the subjective 
complaint of insom nia, sleep onset latency  of 30 minutes o r more, 30 
m inutes o r more sp en t awake during the  n igh t a fte r  sleep onset, 
a n d /o r  less than  6 1/2 to ta l hours of sleep in a n igh t. Furtherm ore, 
these  symptoms occur a t least th ree  n igh ts p e r week (Lacks, 1987). 
Some re sea rch e rs  ( e .g . ,  Haynes, Adams & Franzen, 1981) then fu r th e r  
d istinguish  sev erity  (mild vs. severe) of the  d iso rder based prim arily 
on latency to sleep onset a n d /o r  total time awake during  the  n igh t.
A final consideration in the  descrip tion and diagnosis of 
insomnia is  the  issue  of subjective v e rsu s  psychophysiological 
insomnia. The ASDC provides fo r these  conditions as subcategories of 
DIMS. Psychophysiologic insomniacs show distinct polysomnographic 
(EEG) abnorm alities e ith e r a t sleep onset o r during sleep m aintenance. 
Psychophysiologic insomnia is though t to account fo r up to 75% of 
insomniacs (van Oot e t a l . , 1984) and may be multiply determ ined. The 
ASDC su g g ests  th a t th is  phenomenon frequen tly  is associated with 
chronic somatisized tension and anxiety . Subjective insomniacs show 
no objective abnorm alities in sleep. I t  has been suggested  th a t e ith e r 
no abnorm alities ex is t, o r technology has not developed to the point 
th a t we can m easure the  ex tan t abnorm alities (Bootzin & Engle- 
Friedm an, 1981; de la Pena, 1978; Lacks, 1987). All types of insomnia 
and its  su b ty p es are  notable for th e ir  heterogeneity .
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Prevalence of Insomnia
Complaints of insomnia may be second only to headaches as a 
health problem in the  United S ta tes (Coates & T horesen, 1977). In a 
nationally rep re se n ta tiv e  probability  sample of noninstitutionalized 
adu lts aged 18-79 years  (N = 3161) , 35% indicated th a t insomnia (sleep 
onset insomnia, sleep m aintenance insomnia, o r both) had been a 
problem during  the  p ast y ear (MeUinger, B alter and U hlenhuth , 1985). 
F u rth e r , 17% of those individuals repo rted  th a t the problem was 
serious. Approximately half of the  national sample repo rted  th a t 
insomnia had never been a  problem. Twelve percen t of individuals 
su rveyed  indicated  th a t insomnia had been a problem a t one time, bu t 
not in the p a s t 12 m onths. Of those individuals who complained of 
serious insom nia, approxim ately one th ird  appeared to be sleep onset 
insom niacs, one th ird  appeared  to be sleep maintenance insom niacs, 
and one th ird  appeared  to have mixed complaints.
Similar re su lts  were obtained in a la rge  scale su rvey  of the  Los 
Angeles m etropolitan a rea . Subjects were selected to match the 1970 
census of the  a rea  ( N = 1006). I t  was determ ined th a t insomnia was 
the  most common sleep complaint; 42.5% of the en tire  sample reported  
th a t they  had e ith e r  experienced some type  of insomnia in the  past or 
were c u rre n tly  experiencing  the  problem (B ixler, Kales, Soldatos, Kales, 
& Healey, 1979). Furtherm ore 32.2% of the  total sample was 
experiencing insomnia a t the  time of the su rv e y , and 43.5% of those 
individuals with c u rre n t complaints of insomnia had had the  complaint 
for 1-5 y ea rs .
Incidence estim ates ( e .g . ,  H auri, 1982) su g g est th a t each year 
approxim ately 10 million Americans will consult with a physician about
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sleep problem s. In general, women are more likely than men to re p o rt 
complaints of insomnia. F u rth e r , age is positively rela ted  to insomnia. 
All su rv ey s rep o rt th a t sleep complaints increase as individuals grow 
o lder. However, the  type  of complaint ten d s to change with age, 
younger adu lts are  more likely to re p o rt sleep onset problem s, while 
o lder adu lts are  more likely to rep o rt sleep maintenance problem s. In 
addition, complaints of insomnia frequen tly  are  also repo rted  by 
individuals who work late o r swing sh ifts  (B ixler e t a l . , 1979; P arkes, 
1985). Possibly re la ted  to , o r confounded with th is  is the  finding th a t 
socioeconomic s ta tu s  and level of education have been found to be 
inversely  rela ted  to complaints of insomnia. Finally, insomnia is quite 
frequen tly  associated with a variety  of physical d iso rders (B ixler e t 
a l . , 1979; Johns, Gay, M asterson, & B ruce, 1971; Parkes, 1985).
S tages of Sleep
Human sleep is more than simply the  absence of w akefulness; it  
is  a complex process characterized  by changes in both behavioral and 
physiological activ ity . The normal adu lt typically experiences a 
reg u la r , p redictable sequence of changes th roughou t the n igh t. 
Electrophysiological m easurem ent is usually  employed to define these 
changes more objectively. Common assessm ent tools include 
electroencephalogram s (EEG), electrocculogram s (EOG) and 
electrom yogram s (EMG). The term "sleep a rch itectu re" re fe rs  to the 
p a tte rn  of changes in these  variables. Broadly speaking , these  
fluctuations are  separa ted  into two categories; Rapid Eye Movement 
(REM) sleep and Non Rapid Eye Movement (NREM) sleep.
In the transition  from wakefulness to sleep.
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electroencephalographic (EEG) m easurem ents typically show signs of 
deepening relaxation; wave frequency slows and amplitude increases. 
The f ir s t  signs of sleep are  the  appearance of the ta  waves (waves 
with a frequency between 4-7 Hz) and a decrease in the p resence of 
alpha waves (which are  associated with a s ta te  of relaxed 
w akefulness). Stage 1 typically shows mixed frequencies, low voltage 
and little  rhythm icity . Technically, stage 1 sleep occurs when g rea te r 
then 50% of a 30 second EEG epoch is th e ta  and alpha waves are  
ab sen t (van Oot, e t a l . , 1984). Slow rolling and horizontal eye 
movements can be observed a t th is  time. Responsiveness to ex te rnal 
stimuli diminishes and many individuals aroused a t th is point rep o rt 
being half awake ra th e r  than asleep (Lacks, 1987; Parkes, 1985).
Stage 1 sleep las ts  from 30 seconds to 7 minutes.
Stage 2 sleep is generally though t to rep resen t the f i r s t  level of 
" tru e ,"  unequivocal sleep (Lacks, 1987; Parkes, 1985; R echtshaffen & 
Kales, 1968). I t  is characterized  by stage  1 frequencies p lus the 
occurrence of e ith er sleep spindles or K complexes. Sleep sp indles are 
b u rs ts  of rhythm ic 12-15 Hz waves which las t 0.5 to 3 seconds. Sleep 
spindles are so named because the waves in the middle of each spindle 
a re  la rg e r  than the waves a t e ith e r  end (resembling an actual 
sp ind le). Spindles occur approxim ately 5 times each minute in normal 
stage 2 sleep and may occur th roughou t stages 2-4.
K complexes are  sudden high amplitude spikes which are 
characterized  by an in itial negative wave followed quickly by a 
positive wave. They occur 2-3 times p e r minute and may appear 
singly or in small g roups. They are frequen tly  associated with sleep 
sp indles. K complexes can occur both spontaneously and in response
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to some ex te rna l stim ulus. Meaningful auditory  stimuli are said to 
produce K complexes more readily  than nonmeaningful stimuli (Oswald, 
1962). Some resea rch e rs  contend th a t K complexes are  sleep- 
p reserv in g  mechanisms which denote a wave of inhibition, p reven ting  
arousal in response to environm ental sounds (Lacks, 1987; van Oot, e t 
a l . , 1984). The f irs t  K complex or sleep spindle is generally though t 
to be the  f i r s t  objective m arker of sleep. Individuals awakened a fte r  
th is  point will usually re p o rt having been asleep (Lacks, 1987; P arkes, 
1985; van Oot, e t a l . , 1984).
Stage 3 sleep is d istinguished  by fu r th e r  increases in wave 
amplitude and decreases in wave frequency . Technically, stage  3 is 
defined when delta waveforms (0 .5-3  Hz) constitu te  20-50% of the  
record ing  epoch. Stage 4 sleep is defined when delta waves constitu te  
g rea te r than  50% of the record ing  epoch. The presence of delta  waves 
is associated with very  deep sleep, consequently , stages 3 and 4 
to g e th er are  often re fe rre d  to as deep or slow wave sleep. Stages 3-4 
occur initially within 30-45 minutes of falling asleep and may la s t foy 
up to an hour.
Stages 1-4 collectively comprise NREM sleep. 1IREM sleep is 
behaviorally characterized  by the presence of large muscle movements 
( e .g . ,  to ssing  and tu rn in g ) . NREM sleep is also shown to become 
p rog ressively  deeper in th a t  there  is a progressive increase in the  
stim ulus th resho ld ; req u irin g  more in tense stimulation to provoke 
arousal in successive stag es .
REM sleep is both quantitatively  and qualitatively d ifferen t from 
NREM sleep. The defining fea tu re  of REM, or paradoxical sleep is the 
presence of quick, je rk y , binocularly symmetrical horizontal, vertical
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or oblique eye movements. Skeletal tone is diminished, although 
muscle tw itches, especially in the face, hands and legs may be seen . 
These movements may occur sim ultaneously with o r independen t of eye 
movements, and all may occur singly or in groups. They a re  typically  
d iscrete  ra th e r  than continuous movements. The EEG during REM may 
resemble th a t of an individual who is awake and active. The p a tte rn  is 
generally low voltage, mixed frequency  with a sawtoothed appearance. 
This sawtoothed activ ity  is usually associated with rapid eye 
movements. E ighty p e rcen t of sub jects awakened during REM will 
re p o rt dreaming (Reynolds & K upfer, 1987).
The f i r s t  sequence of NREM (stages 1, 2, 3 and 4) in a sleep 
cycle may take up to 90 m inutes. This is  typically followed by a b rief 
re tu rn  to stage 2 sleep and then the initiation of REM. The f i r s t  REM 
period of the  n igh t usually  las ts  5-10 m inutes. There are betw een 4-6 
cycles of NREM-REM sleep p e r n igh t. Over the course of the  n ig h t, 
the  duration of s tages 3 and 4 decrease , while the duration of stage 2 
and REM sleep increases. Toward the second half of the n ig h t, REM 
and stage 2 sleep are  dominant, and episodes of REM may leng then  to 
an average of 20-45 m inutes.
I t  is im portant to recognize here  th a t the m arkers which define 
the  changes in sleep are  a rb itra rily  delineated. The s tru c tu re  by 
which we can iden tify  and re fe r  to the  changes in sleep p a tte rn s  has 
been artificially  imposed by re sea rch e rs  to facilitate communication, 
and does not necessarily  imply scientific " tru th "  about sleep. The 
stages of sleep as we know them are a convenience, o r scientific 
shorthand  fo r what actually  appears to be a continuous p rocess. This 
is particu la rly  re levan t to recall when th is  communication system  is
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inadequate , o r inconsisten t with o th er scientific data . Such has been 
the  case with sleep onset insomnia: when stage 1 sleep is defined as
the onse t of sleep, insomniacs are  much less accurate  than normals in 
estim ating th e ir  latency to sleep. When stage  2 is  the  criterion  for 
sleep onse t however, insomniacs' accuracy  ra tin g s  are  increased 
sign ifican tly . These findings may indicate th a t sleep, for some 
ind iv iduals, begins in stage 1 and for o th e rs , begins la te r  in stage 2. 
In  any case , sleep onset is  not necessarily  the  same for all 
ind iv iduals. In addition, EEG record ings may signal the presence of 
alpha fo r very  b rief periods of time. Technically speaking, the 
individual is awake. However, the indiv idual may never recognize nor 
subjectively  experience th is  w akefulness, rendering  the  EEG potentially 
very  m isleading. These findings are  d iscussed  in g rea te r detail below.
Physiological Causes of Insomnia
The pathophysiologies of insomnia have not ye t been fully 
determ ined. Experim ents conducted in the neurophysiology of sleep 
tend  to be perform ed chiefly by one of two methods; e ith er 
stim ulation, o r ablation o r lesion. C onsequently , much of our 
knowledge about sleep and brain s tru c tu re  comes from the animal 
lite ra tu re . Little actual experim entation has been performed on human 
sub jec ts . However, medical d iso rders and CNS traum a known to 
d is ru p t sleep have provided some re lev an t information regard ing  the 
ro les of the  physiological variables d iscussed  below. Psychological 
fac to rs in insomnia have also been hypothesized . These will be 
d iscussed  in detail in a la te r  section of th is  paper.
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ARAS I t  is known th a t w akefulness "depends on the activ ity  of 
the brain stem diencephalic ascending re ticu la r  activating system , 
(ARAS)," (P arkes , 1985, p . 73). Sleep onse t, on the o ther hand, is 
achieved by the reduction  of normal waking stimuli, reduction in 
activ ity  of the  ARAS, and the activ ity  of a presum ed, and as yet 
unlocated, hypnogogic cen te r o r system  (P arkes , 1985). One postulated 
in teg ra tive  theory  holds th a t any type of discomfort ( e .g . ,  pain , 
anx ie ty , stim ulant m edications) increases activ ity  in the ARAS, which 
leads to d ifficulty  falling asleep , while in addition, i t  increases 
dopamine (and possibly norepinephrine) ac tiv ity , which leads to 
difficulty  in rem aining asleep (Hartm ann, 1982).
Hypothalamus The hypothalam us is  considered a continuation of 
the  ARAS, and has been implicated as an im portant s tru c tu re  in sleep 
and waking. Hypothalamic damage in general impairs normal arousal 
mechanisms (Plum & Posner, 1986). More specific effects have been 
found to occur with more system atic p ro ced u res . For example, 
stimulation of the  p o ste rio r hypothalam us has been found to produce 
insomnia in labora to ry  animals (Ranson, 1 9 3 9 ),-while damage to th is 
a rea  re su lts  in somnolence (van Oot, e t a l . , 1984).
Raphe Nuclei Jouvet and Renault (1966, as cited in P arkes,
1985), in attem pts to locate the "sleep cen ter"  reported  th a t the 
destruction  of the  Raphe nuclei was followed by 3-4 days of insomnia 
in ca ts . The ex ten t of insomnia was d irec tly  related to the ex ten t of 
the  lesion; to ta l destruction  caused to tal w akefulness, whereas partia l 
lesions selectively destroyed  stage 3-4 NREM sleep. Raphe nuclei 
lesions in man, induced by in ju ry  or d isease, have been shown to 
produce partia l o r complete insomnia as well.
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Neurochemical Influences Specific pharmacological in te rven tions 
have been found to produce effects similar to lesioning the Raphe 
nuclei. The Raphe nuclei have been found to contain cell bodies of 
the  majority of the sero tonergic  neurons in the b ra in . Insomnia has 
been produced by chemically inhibiting serotonin production . This 
effect can be rev e rsed  by stimulating serotonin production with its ' 
p re c u rso r , 5-HTP. (P arkes , 1985). When the Raphe system  is a ltered , 
production of 5-HTP is a ltered  as well. This reduces the amount of 
available sero ton in , making sleep unlikely, and th u s producing the 
symptoms of insomnia, (Hartm ann, 1982). These re su lts  may be most 
reliable how ever, in the  sh o rt ru n . When adult ca ts  were adm inistered 
long term  amounts of sero tonin-depleting  d ru g s , reducing  the b ra in 's  
supply  of serotonin to unm easurably low levels, sleep was ab sen t only 
a t the ou tse t of the s tu d y . Although the re tu rn in g  sleep was altered  
from normal, i t  did r e tu rn , suggesting  th a t the brain  can produce 
sleep w ithout m easurable levels of serotonin (Dement, M ilter, & 
H enrikson, 1979).
A ssessm ent of Insomnia
A varie ty  of techn iques have been utilized in the  assessm ent of 
insomnia. Each of these  methods is aimed at quantify ing the specific 
complaints which characterize  the d iso rder. Wholly objective 
p rocedures such as psychophysiological measurement, and more 
behavioral techn iques such as self-m onitoring are used with the 
g rea te s t frequency  by c u rre n t investiga to rs. Each method has both 
advantages and draw backs.
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Psvchophvsiolocric record ing  The most commonly employed 
laboratory  assessm ent technique is polysomnographic record ing . 
Generally, th is  consists of all n igh t BEG, EOG, and EMG reco rd ings 
(Bootzin & Engle-Friedm an, 1981). O ther m easures, such as h e a rt ra te  
and skin conductance are  also frequen tly  included to assess overall 
levels of physiological arousal ( e .g . ,  Haynes, e t a l . , 1981; H aynes, 
Follingstad & McGowan, 1974; Monroe, 1967).
Objective psychophysiological record ings allow the discrimination 
of sleep from w akefulness and the  observation of more specific sleep 
stages. EEG record ings have been used to m easure latency to sleep 
onset, num ber of aw akenings during  the n igh t and total leng th  of time 
asleep in both the in itial assessm ent of sleep d istu rbances ( e .g . ,
Haynes e t a l . , 1981; Haynes e t a l . , 1974) and in the assessm ent of 
response to treatm ent ( e .g . ,  Coursey, F rankel, G aarder & Mott, 1980). 
O ther types of physiological recording have been used in sleep 
assessm ent. Several s tud ies have examined movement as an index of 
sleep o r w akefulness (H yuppa e t a l . , 1987; Kupfer, Detre, F oste r, 
T ucker & Delgado, 1972; K ripke, Mullane, Messin & W ybourney, 1978). 
In general, individuals who complain about sleep show more movement 
during  sleep than do normal sleepers. However, when more specific 
comparisons are  made these  stud ies have yielded mixed re su lts . When 
comparing w rist movement to EEG stages , Kupfer e t al. (1972) found no 
relation between the two fo r e ith e r latency to sleep or total time 
asleep. Kripke e t a l . , (1978) found completely contradictory  re su lts ;  
w rist movements produced more accurate  estim ates of total time asleep 
and latency to sleep onset than EEG data. In th e ir  review of the 
lite ra tu re , Bootzin & Engle-Fr^edman (1981) conclude th a t motility is
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most useful as an ad junct to o ther m easures of sleep problem s.
To date , polysom nographic record ings provide some of the  most 
precise data about sleep , b u t th is  methodology is not w ithout its  
lim itations. F requen tly , polysomnographic recording cannot d istinguish  
between DIMS and DOES complaints, especially when the mechanism 
th a t causes the  d iso rder is  the same ( e .g . ,  in sleep apnea; T horpy, 
1988). E xperts in th is  area  su g g est th a t EEG measurements provide 
only one aspec t of the  definition of sleep, and are not necessarily  the 
"true" m easure of sleep ( Bootzin & Engle-Friedm an, 1981; C arskadon, 
Dement, Mitler, Guilleminault, Zarconi & Spiegel, 1976; Hartm ann, 1988; 
Lacks, 1987). This is  particu la rly  re levan t when it  is recognized th a t 
EEG sleep stage definitions are  a rb itra rily  delineated, and although 
they  are  discrim inable from one an o th er, i t  is not clear a t which stage 
sub jects are  actually asleep (Bootzin & Engle-Friedm an, 1981). This 
idea is additionally substan tia ted  by the discrepancies between subject 
rep o rts  and EEG data when subjects are  awakened a t various points in 
the  sleep cycle. Although EEG m easures are  associated with behavioral 
indices of sleep ( e .g . ,  ty p es of body movements), good and poor 
sleepers alike may re p o rt th a t they  were not asleep when EEG 
m easurem ents indicate stage 2, 3, o r 4 NREM sleep ( e .g . ,  Borkovec,
1979; Foulkes & Vogel, 1965; Goodenough, Lewis, Shapiro, J a re t ,  &
S leser, 1965). F urtherm ore, EEG data can be extremely misleading in 
the  case of severely  brain  in jured  individuals who rep o rt being asleep 
when data su g g est w akefulness (M urray, 1965).
A nother criticism  directed a t psychophysiological record ing  as an 
assessm ent tool for insomnia is rela ted  to stimulus control theory  
(Bootzin, 1972; Bootzin & Nicassio, 1978; Haynes, Adams, West, Kamens &
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Safranek, 1982). Subjects whose sleep difficulties are  re la ted  to 
specific factors in th e ir  hab itual sleep environm ent may not 
necessarily  show sleep d istu rbances in the lab (de la Pena, 1978). 
Additional d isadvantages of th is  method reflec t its  inconvenience. In 
research  p ro jec ts , data  collection becomes quite drawn ou t, as sub jects 
m ust generally be assessed  individually o r in small g roups. 
Furtherm ore, the equipm ent is quite costly and req u ire s  tra ined  
technicians, data reduction  is time consum ing, and individuals must 
"leave the comfort of home” to sleep in the  laboratory  (Lichstein & 
Kelly, 1979).
In an attem pt to rem ediate some of the  weaknesses of all n igh t 
recording s tra te g ie s , Haynes and his colleagues (Haynes, F itzgerald , 
Shute & O'Meary, 1985) began examining the utility  and validity of 
assessing  sleep in daytime nap periods ra th e r  than nighttime sleep 
periods. T heir re su lts  ind icate th a t daytime naps show sleep onset 
latencies similar to nighttim e sleep in g roups of both normals and 
insom niacs. However, the stu d y  employed a between groups design , 
utilizing two separate  data se ts  involving d ifferen t sub jects to 
compare naps and all n ig h t s leep . Within subject comparisons would 
enhance the  credibility  of th is  assessm ent technique. In addition, 
while th is methodology may prove quite usefu l in the assessm ent of 
sleep onset insomnia, i t  may have somewhat less u tility  for subjects 
who complain of mixed o r sleep maintenance insomnia.
Kelley and Lichstein (1980) developed a d ifferen t type of 
objective procedure to a ssess sleep and w akefulness. Subjects 
respond verbally  to an automatic tone th a t sounds a t 10 minute 
in te rv a ls . Subjects' responses are  reco rded , yielding a m easure of
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sleep s ta tu s  every  10 m inutes. From th is , latency to sleep and to tal 
time asleep can be calculated. The un it containing th is  device is 
portable  and can be used in the  su b jec t's  home, and data a re  
rela tively  easily scored , th u s  avoiding some of the pitfalls of the  o th er 
ty p es of objective data collection. The re su lts  of th is  technique are 
prom ising, however to da te , the  device has been used only with a 
very  small (n = 3) sample of normal sleepers and without fu r th e r  
te s tin g , reliability  and validity  are  somewhat suspect.
Behavioral observations Behavioral observations have also been 
employed in the assessm ent of sleep d istu rbances. When data  are  
collected a t home, su b jec ts ' roommates o r spouses have been enlisted  
to a ssess o r substan tia te  sub jec ts ' self re p o rt of sleep onset latency 
o r response to treatm ent (Nicassio & Bootzin, 1974). When sub jects 
sleep in in s titu tio n s , n u rse s  o r aides have been the o b se rv ers  (Weiss, 
M cPartland & K upfer, 1973). O bservers typically evaluate resp ira tion  
ra te s , movements and sub jec ts ' responses to having th e ir  name called, 
to determine w akefulness o r sleep a t any given time (Baekeland & Hoy, 
1971). Specifically problem atic to th is  type of-data collection is the 
fac t th a t roommates o r spouses may be normal sleepers and may 
become inatten tive  or fall asleep long before the insomniac, 
jeopardizing the  accuracy of th e ir  reco rd ing . In addition, Bootzin and 
Engle-Friedm an (1981) point out th a t o b se rv ers  are rare ly  tra in ed  in 
record ing  techniques and may be particu larly  vulnerable to unreliable 
record ing  hab its ( e .g . ,  r a te r  d r if t) .
Daily M onitoring. Perhaps one of the  most commonly used sleep 
assessm ent techniques is the  daily sleep log (Bootzin & Engle- 
Friedm an, 1981; Evans, 1977; Lacks, 1987; Thorpy, 1988). In the  early
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1970's re se a rc h e rs  made a sh ift from retrospective  sleep questionnaires 
to continuous daily monitoring of sleep problem s. Sleep logs o r 
d iaries are  completed in the  morning upon final awakening, and 
provide an inexpensive, convenient, nonin trusive (as compared with 
physiological monitoring) m easure of an indiv idual's sleep in his o r her 
own bed a t home (Bootzin & Engle-Friedm an, 1981; Lacks, 1987).
Typically, re sea rch e rs  develop th e ir  own sleep d iaries, b u t th e ir  
con ten t and format are  relatively  consisten t across stud ies. The 
variab les which are generally examined can be traced  to Monroe's 
(1967) s tu d y . Sleep logs usually ask  subjects to record the num ber of 
m inutes i t  took to fall asleep, num ber of nocturnal awakenings, 
duration of each nocturnal awakening, total num ber of minutes slep t, 
and questions rela ted  to sleep quality ( e .g . ,  res ted n ess or sleepiness 
upon aw akening, subjective ra ting  of the difficulty falling asleep tha t 
n ig h t, e tc . ) .
Investiga tions into the psychom etric p roperties of sleep diaries 
ap p ea r acceptable. Reliability m easurem ents for sleep diaries have 
been found to be equivalent to those of EEG measurements especially 
fo r insomniacs (Bootzin & Engle-Friedm an, 1981; Coates, Rosekind, 
S tro ssen , T horesen , & Kirmil-Gray. 1979). T e s t-re te s t reliability  of 
sleep onse t, as measured by sleep d iaries, was .92 for poor sleepers 
and .58 fo r good sleepers; EEG reliabilities were .70 and .58 fo r good 
and poor sleepers respective ly . M easures of reliability for num ber of 
aw akenings during  the n igh t were somewhat lower bu t equally 
co n sis ten t with m easures of reliability  using EEG data. T e s t-re te s t of 
num ber of aw akenings for poor sleepers on both EEG and self rep o rt
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m easures were .66 and .69 respective ly  (Bootzin & Engle-Friedm an,
1981).
Sleep diaries have co n stru c t validity  with o ther m easures of the 
same behavior. Sleep diary  estim ates of latency to sleep onset 
co rre late  well with o b se rv e r estim ates of the  same behavior ( r  = .84, 
T u rn er & A cher, 1979). In addition , severa l investigato rs have 
repo rted  substan tia l corre lations between EEG m easures of sleep 
latency and sleep d iary  estim ates (Baekeland & Hoy, 1971; Carskadon e t 
a l . , 1976, Freedman & Papsdorf, 1976; Lacks, 1987). Correlations range 
from .62 -  .99; h igher correlations are  found when more s tr in g e n t EEG 
definitions of sleep onset a re  employed (Lacks, 1987).
Hauri and Olmstead (1983) noted th a t insomniacs tend to show 
freq u en t a lternations between w akefulness and stage 2 NREM sleep in 
the  process of falling asleep. C onsequently , by employing a 
conservative EEG estim ate of latency to sleep , i . e . ,  elapsed time from 
lig h ts -o u t to the s ta r t  of 15 minutes of stage  2 sleep, without 
rev e rsa ls  back to stage 1, insom niacs' sleep diary estim ates of latency 
to sleep become quite accurate (within approxim ately 3 minutes of EEG 
estim ates by the  second n igh t of rec o rd in g ). Coates et al. (1982) 
obtained sim ilar re su lts ; significant d ifferences were found between 
insomniacs estim ates of sleep onset la tency  and EEG stage 1 NREM 
sleep , b u t not between estim ates of sleep onset latency and stage 2 
NREM sleep.
Despite the s tre n g th  of these  re s u lts , there  is some con troversy  
over the validity  of sleep d iaries. Some investigato rs rep o rt 
d iscrepancies between sleep diary estim ates and EEG data, and sug g est 
th a t sub jec ts tend to overestim ate latency to sleep and underestim ate
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num ber of awakenings during  the  n igh t and total time asleep 
(Borkovec & W eerts, 1976; Carskadon e t a l . , 1976; Monroe, 1967). 
Additionally, the issue of the ind iv iduals ' ability to estimate the 
passage of time has been raised  in general (O rnste in , 1969), and with 
insomniacs in p a rticu la r (Borkovec, 1982).
F indings across s tu d ies , however yield a consisten t size of the 
e rro r  in estim ations. Bootzin & Engle-Friedm an (1981), in th e ir  
com prehensive review of the  l ite ra tu re , su g g est th a t the findings of 
consisten t d ifferences may not be of g rea t concern, given the 
substan tia l correlations between EEG and sleep diary m easures. They 
go on to su g g est th a t because of the consistency of e rro rs , the same 
underly ing  variable is being assessed  by two d ifferen t m easures, and 
th a t a ltering  the EEG c rite r ia  which defines sleep (changing from 
Stage 1 to the  f ir s t  sleep spindle o r K complex) would reduce the 
d ifferences between the two. Lacks (1987) concurs, and su ggests  th a t 
se lf-re p o rt estim ates are  actually closer to experienced onset than  the 
EEG m arkers of sleep onset.
Finally, most investiga to rs  conclude th a t -the "experiential" 
component of insomnia as assessed  via sleep diaries is  crucial to the 
diagnosis of the d iso rders and a re  essen tia l to the assessm ent of the 
problem (Borkovec, 1982; Hartm ann, 1988; Lacks, 1987). Borkovec 
(1982) s ta te s  th a t a subjective complaint of insomnia is a necessary  
aspec t of the sleep d istu rbance , and in some cases, may be the sole 
identifiable problem in the diagnosis. C onsequently, the assessm ent of 
insomnia via self monitoring appears w arran ted .
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Treatm ent of Insomnia
Professional trea tm en t of insomnia is generally dictated  by the 
cause of the  d iso rder. When complaints of excessive sleep onset 
latencies o r sleep maintenance problems are clearly secondary to 
physical, metabolic o r severe  psych iatric  d iso rders , the in terven tion  is 
aimed a t ameliorating those underly ing  d iso rders. When insomnia is 
the  prim ary complaint or, in the judgm ent of the clinician, i t  was 
initially caused by some o th er condition bu t has become an 
independen t pathological condition, treatm ent is geared d irectly  toward 
relieving the  sleep complaint. Treatm ent in th is case typically takes 
the  form of e ith e r a pharmacological o r behavioral in terven tion .
The insomnia treatm ent outcome lite ra tu re  as a whole is 
rem arkable fo r two fea tu res . F irs t, most outcome stud ies involve 
e ith e r sleep onset insomniacs or insomniacs with mixed onset and 
m aintenance complaints. Very little  resea rch  has been conducted on 
groups of pu re  sleep maintenance insom niacs, which may limit the 
generalizability  of these  find ings. Second, most of the resea rch  in 
th is  a rea  uses self rep o rt outcome data to assess changes in sleep. 
C onsequently , the ability to generalize outcome changes to changes in 
EEG is limited (Borkovec, 1982). However, as discussed above, the 
ind iv idual's own assessm ent of his sleep problem is a highly im portant 
component of the d iso rder. T hus, self rep o rt of change following 
trea tm en t may be a sa tisfac to ry  c riterion  on which to evaluate 
trea tm ent efficacy.
Pharmacological In tervention  The most common treatm ent for 
insomnia is some form of pharm acotherapy (Morin & Kwentus, 1988). 
Sleep medications are  defined as "any medication th a t promotes sleep,
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o r th a t the insomniac believes will promote sleep ,"  (Lacks, 1987, p . 9). 
Sedative hypnotic medications have e ffec ts  on both sleep and 
w akefulness, and these  effects cannot be separated  from one ano ther. 
All sedative hypnotics are  general cen tra l nervous system  d e p re ssan ts , 
and not specifically sleep promoting ag en ts . All hypnotics shorten  
latency to sleep , decrease the num ber of middle of the n igh t 
aw akenings, increase to ta l time asleep , decrease body movements 
during  sleep , and cause difficulty in arousal (P arkes, 1985). Estimates 
su g g est th a t between 15-50% of insomniacs regu larly  take hypnotics 
(Dement, 1972; Kales & Kales, 1974; Morin & Kwentus, 1988; P arkes, 
1985). The length  of time on medication can vary  g rea tly , rang ing  
from two weeks to continuous use fo r severa l years (Kales, & Kales, 
1974; Kirmil-Gray, Eagleston, Thoresen & Zarcone, 1985; Lacks, 1988).
In general, sedative hypnotic medications are most effective 
when taken 1 - 2  times p e r  week to avoid habituation, which is a 
d anger, particu larly  with the b a rb itu ra te s . For chronic insom niacs, 
m edications taken in frequen tly  fo r a sh o rt period of time may help 
b reak  a self pe rpe tuating  cycle of sleep less n igh ts and w orrying about 
sleepless n ig h ts , and can allow an indiv idual 1 o r 2 n ights of adequate 
sleep p e r week (Borkovec, 1982). Most sleep ex p erts  conclude th a t 
hypnotics a re  best used with healthy individuals who are experiencing  
sh o rt term , situational o r tran s ie n t sleep problems (Borkovec, 1982, 
Lacks, 1987; Morin & Kwentus, 1988).
Behavioral In terven tions The p a s t two decades of research  on 
the trea tm en t of insomnia has emphasized behavioral techniques. This 
is consisten t with the majority of etiological hypotheses of 
psychophysiological insomnia. I t  also re flec ts  the notion th a t sleep
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d istu rb an ces which were originally the re su lt of medical illness or 
environm ental d is tu rb an ces may be m aintained or aggravated  by 
behavioral fac to rs  (B orkovec, 1982; van Oot e t a l . , 1984). There are 
severa l behavioral trea tm en t paradigm s including relaxation and 
b iofeedback, stim ulus contro l and paradoxical in ten tions. Overall 
conclusions from stud ies utilizing behavioral techniques su g g est th a t 
the  heterogeneity  of sub jec ts  with insomnia is reflected in responses 
to trea tm en t; indiv iduals respond d ifferen tly  to d ifferen t ty p es  of 
trea tm ent s tra te g ie s .
Relaxation Techniques Relaxation and biofeedback have received 
the  most a tten tion  in the  lite ra tu re . A varie ty  of p rocedures have 
been experim entally  in v estig a ted , including autogenic train ing  (Nicassio 
& Bootzin, 1974), p rog ressive  muscle re laxation , (Borkovec, G rayson, 
O 'Brien & Weets, 1979), hypnotic relaxation (Borkovec & Fowles, 1973), 
and meditation (Woolfolk, Kaffashan & McNulty, 1976). The theoretical 
basis of these  trea tm en ts is  derived from Monroe's (1967) find ings of 
g re a te r  psychophysiological arousal in poor sleepers than  in good 
sleepers. Although re su lts  consisten tly  indicate th a t techniques 
designed to reduce  arousal are su p e rio r to placebo and no-treatm ent 
control g roups in reducing  the identified  sleep complaints, no 
concomitant reduction  in physiological a rousal has been dem onstrated 
(Borkovec, 1982; Borkovec e t a l . , 1979; Coursey e t a l . , 1980; Freedman 
& Papsdorf, 1976; H aynes, Sides & Lockwood, 1977; Morin & Kwentus, 
1988).
The exac t mechanism of action in relaxation techniques is still, 
as y e t, undeterm ined. Borkovec and his colleagues (Borkovec, e t a l . , 
1979; Borkovec, Kaloupek, & Slama, 1975; Borkovec & Fowles, 1973;
Borkovec & H ennings, 1978) conducted a se ries of dismantling stud ies. 
They determ ined th a t the most im portant component of the successfu l 
techniques is the muscle tension-release s tra te g y . Borkovec (1982; 
van Oot e t  a l . , 1984; van Oot & Borkovec, 1988) speculates th a t these 
findings may be the  re su lt of a cognitive d istrac tion  which occurs 
during  the  tension-re lease  task s. Subjects focus on the monotonous 
muscle tension and release task , th u s freeing  them from sleep- 
incompatible cognitive activ ity  ( e .g . ,  w o rry ), and allowing them to fall 
asleep . However, in a more recen t s tu d y , Woolfolk and McNulty (1983) 
determ ined th a t techniques which requ ired  sub jec ts to focus th e ir  
a tten tion  using  im agery without muscle tension-re lease  exercises were 
more effective than som atic-focusing conditions.
O verall, stud ies which employ relaxation techniques yield 
trea tm en t outcomes rang ing  from 40-60% improvement (Borkovec, 1982; 
Morin & Kwentus, 1988). Studies which have employed biofeedback 
techniques have yielded similar re su lts . Morin & Kwentus (1988) 
su g g est th a t  given the  expense and equipm ent associated with 
biofeedback, relaxation p rocedures alone in most cases are  the more 
cost-effec tive  technique.
Stimulus C ontrol. T reatm ents designed within the stimulus 
control paradigm  are  geared toward eliminating the associations of 
sleep-incom patible behaviors and though ts with sleep related  stimuli, 
such as the  bed and bedroom (cf. Bootzin, 1972). The actual 
components of trea tm ent include re tirin g  to bed only when sleepy, 
eliminating naps, m aintaining a consisten t awakening time in the 
m orning, avoiding non-sleep behaviors ( e .g . ,  eating and talking on the 
telephone) in the bedroom, and getting out of bed if sleep has not
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occurred  a f te r  approxim ately 10 m inutes. This promotes the operant 
pa irings of rap id  sleep onset and sleep rela ted  cu es. Research 
su p p o rt fo r the  effectiveness of th is  type  of in terven tion  is perhaps 
the  s tro n g e s t of all. Results consisten tly  show reductions in sleep 
onset la tency  (Lichstein & F ischer, 1985) and improvements in sleep 
m aintenance (Lacks, B ertleson, Sugerman & Kunkel, 1983). F u rth e r , in 
d irec t com parisons between treatm ent modalities, stim ulus control has 
been found to be more effective than im agery tra in ing  (Morin & Azrin, 
1987) and relaxation techniques (T u rn e r & A scher, 1979). Overall 
rep o rts  of improvement in sleep complaints utilizing stimulus control 
techniques range  from 58-70% (Borkovec, 1982; Lichstein & F ischer,
1985; Morin & Kwentus, 1988).
Paradoxical In ten tio n s . Paradoxical in ten tions in the treatm ent 
of insomnia have received less empirical a tten tion  than  e ither 
relaxation p ro ced u res  o r stim ulus contro l. Within th is  perspective , 
sub jects a re  given a behavioral p rescrip tion  to stay  awake as long as 
possible. The theo ry  su g g ests  th a t adherence to these in structions 
reduces the  sleep-incom patible anxiety  (and arousal) some insomniacs 
associate with unsuccessfu l attem pts a t fa l l in g  asleep. Results of 
investigations with th is  technique have been variable. Initial stud ies 
yielded prom ising outcomes ( e .g . ,  A scher & T u rn er, 1979), however, 
more recen t data are  less supportive  of the  benefits of th is  technique 
( e .g . .  Lacks e t a l . , 1983).
Psychological Factors in Insomnia
A v arie ty  of etiological hypotheses of insomnia have been 
proposed. This section will a ttend  specifically to psychological
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theories of insomnia. Several factors have been implicated including
depression , anx ie ty , inappropriate  stim ulus control and
s tre s s .
Depression Psychological theories have tended to focus on mood 
d iso rders as causative agen ts in sleep problem s. Theories proposed to 
explain the  relation between mood and sleep generally hold th a t the 
d isrup tions of "biological rhythm s" (circadian rhythm s fo r endocrine 
hormone re lease , body tem pera tu re , e t c . ) associated with mood 
d iso rders a re  causative agen ts in sleep d istu rbances (Noll, Davis & 
DeLeon-Jones, 1985). However re su lts  of research  in th is  a rea  are 
inconsis ten t (P arkes, 1985).
Research attem pts to confirm empirically the clinical association 
of insomnia and dep ression , have generally  been correlational or 
descrip tive  in n a tu re , involving populations of se lf-repo rted  insomniacs 
completing the  Minnesota Multiphasic Personality Inven to ry  (MMPI), or 
o th er psychological m easures. An overview of the re su lts  indicates 
th a t there  is  indeed a relation between complaints of depression and 
complaints of insomnia (B eutler, Thornby & Karacan, 1978; Coursey, 
Buschbaum & Frankel, 1975; Hartm ann, 1982; Kales, Caldwell, P reston , 
Healy, & Kales, 1976; K upfer, F oster, Reich, Thompson & Delgado, 1976; 
Lacks, 1987; Monroe, 1967; Parkes, 1985). However, as a whole, th is 
body of lite ra tu re  is  flawed. Few stud ies employ adequate controls to 
perm it conclusions about the d iso rders involved to be drawn with 
confidence ( e .g . ,  Johns e t a l . , 1971; examined only sleep disordered  
sub jects for a varie ty  of variables including depression , w ithout any 
control g ro u p ). Inadequate s ta tis tica l analysis often complicate the 
m atter fu r th e r . In addition, the quality of inclusion c rite ria  varies
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greatly  across s tu d ies , ranging from mild se lf-rep o rted  sleep onset 
insomnia only to no discrimination among many types of DIMS. This 
causes difficulty  in making comparisons and generalizations about the 
insomnias.
Two of the most frequen tly  cited stud ies in th is  area  illu stra te  
these  flaws. A stu d y  by Kales e t al. (1976) was designed to assess 
personality  p a tte rn s  in insomnia. Subjects were rec ru ited  via 
advertisem ents or were re fe rred  from a un iversity  sleep clinic. They 
were given the MMPI and a sleep questionnaire . Data analysis 
consisted of descrip tive  sta tis tic s  about elevations on a given MMPI 
scale o r group of scales.
The re su lts  of th is  s tudy  showed th a t 85% of sub jects had one 
o r more pathological MMPI scale elevations (T -score of 70 o r g re a te r) , 
and 61% of the to tal sample had pathological elevations on scale 2 
(D epression). O ther data sug g est th a t having multiple sleep complaints 
was associated with gender (females were more likely than males to 
complain), age (a positive re la tion), elevations on MMPI scales 1, 3 and 
8 (H ypocondriasis, H ysteria and Schizophrenia)., and the use of sleep 
m edications.
On the  su rface , the resu lts  of th is study  seem to indicate th a t 
th e re  are  strong  connections between psychopathology, particu larly  
depression , and DIMS. However, the methodological flaws of th is  study  
make the  re su lts  d ifficult to in te rp re t. There is no evidence of any 
type  of sub ject screening  for possible confounds ( e .g . ,  c u rre n t use of 
m edications, physical illness, type of insomnia). Thus th e re  may be 
any num ber of 'th ird  variab les' influencing tren d s  in the  data . In 
addition, th is  study  does not employ a control group of any kind.
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The data from the sleep d isordered  sub jec ts should be compared to 
data  from matched normal contro ls, a n d /o r  a group of pa tien ts with 
some o th er type  of chronic d iso rder ( e .g . ,  pa tien ts  with a chronic 
dermatological d iso rder) in o rd e r to determ ine w hether these  re su lts  
a re , in fac t, unique to insomnia, and not an a rtifac t of o th er 
phenomena the  su b jec ts  may have sh a red .
In the second s tu d y  Coursey e t al. (1975) confirmed the  self- 
re p o rt of 18 insom niacs (8 onset, 4 m aintenence and 6 mixed complaint) 
with a ll-n ig h t electroencephalogram  (EEG) m easurem ent. These 
sub jects were then  matched with normal control sub jects on the 
variables of age, sex and education. All sub jects slep t in the  lab for 
five n igh ts . The f i r s t  n igh t was considered an adaptation n ig h t, and 
EEG m easures were averaged  over the  rem aining n igh ts . Subjects 
completed the MMPI, W eschler Adult Intelligence Scale (WAIS), and 
severa l o th e r paper and pencil m easures. I t  was hypothesized th a t 
th e re  were two personality  constellations which would characterize  the 
insom niacs. The f i r s t  suggested  constellation depicted insomniacs as 
mildly d ep ressed , anx ious, obsessively worrisome, with mild 
hypochondriacal concerns. The second personality  group consisted of 
sub jects who could be considered e ith e r inadequate sensory  red u cers  
(those who reduce the  perceived in ten sity  of sensory  input) or 
excessive sensory  augm entors (increasing  the in tensity  of sensory  
in p u t) . This dimension was determ ined by both physiological and 
p ap er and pencil m easures.
Data analysis revealed  th a t sleep d isordered  sub jects were 
significantly  more d ep ressed  and anxious than  normals were. In 
addition , they  appeared  to be sensory  red u c e rs , according to the
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definition employed by th is  s tu d y . At f i r s t  glance, th is  s tudy  is well 
conceived and controlled. The major flaw of th is s tu d y  lies in the 
data analysis. The au th o rs  used 25 dependent m easures (each scale of 
the  MMPI was considered a separa te  dependent m easure), yet had only 
36 sub jec ts . F urtherm ore , in an attem pt to reduce the  num ber of 
dependent m easures, the au th o rs  perform ed a fac to r analysis. Again, 
the limited num ber of sub jec ts makes data in te rp re ta tio n  difficult; th is 
p rocedure generally  req u ire s  5-10 sub jects pe r item included in the 
factor analysis (N unnally, 1978). The tren d s  in th is  data are 
in te re s tin g , b u t req u ire  replication with la rg e r  num bers of sub jects to 
ru le  out the  possibility  th a t they  are  a rtifac ts  of inadequate sample 
size.
The overall consistency  in re su lts  su g g ests  th a t th e re  is in fact 
a strong  relation betttfeen depression and insomnia, b u t limitations of 
the  data a rgue  again st generalization of the  re su lts . One o ther 
significant aspec t of th is  resea rch  which must be add ressed  is th a t 
much of what we know clinically about the  relation between sleep and 
depression comes from the depression literature^. This automatically 
in troduces a bias; sub jec ts  included in these  stud ies typically have 
already received a diagnosis of dep ression , and th u s  the stud ies 
examine only dep ressed  sub jec ts fo r evidence of sleep d istu rbances. 
When the problem is approached from the sleep d istu rbance  side, 
sub jects may o r may not be dep ressed . Consequently in th is  case, 
re su lts  may be more rep re sen ta tiv e  of the  population of insomniacs.
F u r th e r , most of the research  in th is  body of lite ra tu re  uses a 
single assessm ent of dep ression , suggesting  it  is a stable condition.
I t  can be a rgued  th a t mood is a very  variable condition, and th a t i t 's
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relation to sleep may be more complex than  the data indicate.
Repeated assessm ents of mood and sleep would clarify  th is  relation .
A nxiety/A rousal Anxiety is also frequen tly  associated with the 
phenomena of insomnia (Baekeland & Hoy, 1971; B eutler, T hornby & 
Karacan, 1978; Friedman & S a ttle r, 1982; Hartmann, 1982; Haynes e t a l . ,
1985; Haynes e t a l . , 1974; Monroe, 1967; Parkes, 1985;). Complaints of
muscle tension while individuals are falling asleep, o r apprehensive
feelings o r rum inative thou g h ts  are  often cited by insomniacs as the
stum bling blocks to sleep (Hartm ann, 1982).
Physiological arousal is the proposed mechanism responsible  for 
in itia ting  and maintaining insomnia symptoms in these cases. Haynes 
e t al. (1974) described the  hypothesis succinctly ,
...B e c a u se  sleep is associated with low levels of 
autonomic arousal, individuals who a re  highly 
aroused may experience difficulty in falling asleep 
o r may awaken frequen tly  a t n igh t. If an elevated 
level of autonomic arousal is associated with 
sleeping d ifficu lties, i t  would be expected th a t 
insomniacs would score h igher than  non-insomniacs 
on se lf-re p o rt m easures of autonomic arousal and 
anxiety  (p. 69).
More technically , high autonomic nervous system  arousal elicits 
increased  ARAS activation , which, in tu rn  elicits increased cen tra l 
nervous system  activ ity . This response is incompatible with the  
cen tra l nervous system  functions ( e .g . ,  decreased ARAS activ ity  and 
increased  serotonin production) which are  associated with 
nonproblem atic sleep onset and m aintenance. Thus, high levels of
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autonomic arousal is hypothesized to be associated with sleep 
d is tu rb an ces .
Several stud ies have indeed found h igher arousal (e ith e r by 
se lf-re p o rt o r psychophysiological sub jects who complain of 
sleep lessness as compared with th e ir  normal co u n te rp arts  (Freedman & 
S a ttle r, 1982; Haynes e t a l . , 1974; Monroe, 1967; Rechtschaffen & 
Monroe, 1969;). Hartmann (1982) re p o rts  th a t, in general, 
polysom nographic reco rd ings of both sleep onset and sleep 
m aintenance insomniacs tend  to yield high ra te s  of muscle tension ju st 
preceding sleep onset and often into sleep , and rapid  heart ra te  (often 
a t waking levels) before and during  sleep.
Im portant to the concept of arousal in sleep d iso rders is the 
consideration of arousal th resh o ld s . In all sleepers there  is a 
p rog ressive  increase in the  stim ulus in tensity  necessary  to produce 
a rousal in s tages 1, 2, 3 and 4 NREM sleep (Hartm ann, 1985). The 
s tre n g th  of a stimulus requ ired  to produce arousal in REM sleep is 
similar to th a t necessary  in stage 2 sleep (Hartm ann, 1982). I t  is 
hypothesized th a t insom niacs, as compared to noninsomniacs, "may be 
more sensitive  and physiologically reactive to environm ental 
(particu larly  auditory) stim uli," (Haynes e t a l . , 1985). If follows then , 
in th eo ry , th a t  th is enhanced sensitiv ity  may be the cause of the 
repo rted  more frequen t aw akenings and longer back-to-sleep  latencies 
(Haynes e t a l . , 1985).
Bonnet and Johnson (1978) perform ed a study  to te s t for 
d ifferences in arousal th resho ld s between insomniacs and 
noninsom niacs, and found no significant d ifferences. These re su lts  
m ust be in te rp re ted  with caution however, because of the poor
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methodological design. In one aspec t of the  s tu d y , the au th o rs  employ 
seven sub jects and conduct 12 t - te s ts .  These inappropriate  sta tis tica l 
p rocedures limit the confidence with which conclusions about th is  
s tu d y  may be draw n. In addition , the lax inclusion c rite ria  used for 
th is  study  fu r th e r  calls into guestion the validity and generalizability 
of these re su lts .
Haynes e t al. (1985) conducted research  to assess and quantify  
some more specific aspects of arousal th resho lds in th ree  separa te  
g roups of sleep sub jects. Self-declared insomniacs were characterized  
by differences in se lf-re p o rt and physiological measurement of sleep 
onset latencies, with the  form er exceeding the la tte r . 
Psychophysiologically defined sleep-onset insomniacs achieved 
congruence between se lf-re p o rt and objective measurement. Normal 
sleepers served  as contro ls. The relation of s tre ss  as a mediating 
variable in auditory  awakening th resho ld  was also examined in th is 
s tu d y .
C onsistent with the find ings of Bonnet and Johnson (1978) no 
d ifferences were found between insomniacs and.norm als on aud ito ry  
awakening th resho ld s. Psychophysiologic insom niacs, however, took 
longer to fall back to sleep than normals did a fte r  awakening. S tress  
as defined in th is  study  (Life Events Schedule, s ta te  anxiety , and 
h e a rt ra te  a t  sleep onset) was significantly  and positively re la ted  to 
re tu rn - to -s le e p -la te n c y , bu t was not related  to awakening th resh o ld s .
I t  seems possible th en , th a t a cen trally  mediated arousal mechanism is 
rela ted  to some, bu t not all aspects of sleep d iso rders (Haynes e t a l . , 
1985).
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Stimulus Control A varian t of the  anx ie ty /a rousal paradigm  is 
the  operan t stim ulus control theory  of insomnia (Bootzin, 1974). In 
th is  model, previously neu tra l stim uli, such as the bed , fu rn ish ings in 
the  bedroom, e tc . ,  become associated with behaviors o ther than  sleep. 
For example, studying  on the bed , watching television, listen ing  to 
m usic, illness, o r even traum a in the  bedroom are even ts commonly 
considered incompatible with sleep. Stimuli in the bedroom are  
associated with these  arousing activ ities and acquire the capacity  to 
elicit a similar arousal, decreasing the  likelihood of the reduction  in 
arousal necessary  for sleep.
The stim ulus control theory  was f i r s t  endorsed then rejected  by 
Haynes in a se ries of stud ies (Haynes e t a l . , 1974; Haynes, Price & 
Simmons, 1975; Haynes e t a l . , 1982). In his refu ta tion  of th is  
hypo thesis , Haynes reported  data showing no significant differences 
between insomniacs and normal contro ls on m easures of frequency  of 
sleep-incom patible behaviors o r variab ility  of sleep hab its. However, 
Haynes did not assess fo r the possib ility  of a conditioned link between 
the  behaviors and insomnia. Sleep-incom patible behaviors may have 
occurred  with g rea t frequency  o r in ten sity  a t one time in an 
insom niac's p a s t ( e .g . ,  a traum a), building a strong  enough association 
between the ev en t(s) and sleep lessness th a t the actual stimuli or 
behaviors need not be p resen t to produce the response of insomnia. 
Cognitive even ts  (memories, w orry) could account fo r some maintenance 
of the  symptoms and should be assessed  before the theory  is re jected .
S tre ss  S tre ss  has been found to impact a wide varie ty  of both 
psychological and physiological d iso rd ers  (cf. DeLongis, Folkman & 
L azarus, 1988; Maes, V ingerhoets & Van Heck, 1988). On the data-
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based prem ise th a t physical illness and psychological complaints are  
more likely to occur when th ere  are  relatively  high num bers of life- 
changing even ts it  is reasonable to hypothesize th a t g rea te r num bers 
of s tre s so rs  occur in insom niacs' lives than  in norm als'. C u rren t 
research  in the  a rea  of sleep d istu rbances has begun to consider the  
etiological
significance of s tre ss  in insomnia. The find ings of th is resea rch  will 
be discussed  below, b u t before the  empirical investigation of the  role 
of s tre s s  in sleep d istu rbances is  review ed, an examination of the 
n a tu re  of s tre s s  itse lf is w arran ted .
Definition and Measurement of S tre ss
Models o r theories of s tre s s  can be generally conceptualized as 
belonging to one of two schools of th o u g h t. In one paradigm , s tre s s  
is viewed as the  response of an individual to an even t; in the  second, 
s tre s s  is  defined as the  even t o r stim ulus itse lf. R esearchers who 
adhere  to the  f irs t  definition a re  called response oriented th e o ris ts , 
those who adhere  to the  second have been re fe rred  to as stim ulus 
orien ted  th eo ris ts  (D erogatis, 1982).
Response theories stem prim arily from the work of Hans Selye.
In his General Adaptation Syndrom e, Selye considered s tre ss  to be the 
body 's nonspecific response to any demand made upon it  (Selye, 1956). 
He posited th ree  s tages of response to s tre s s ;  they  are 1) the alarm 
phase, 2) the  resistance  phase and 3) exhaustion . According to th is  
model, s tre s s  is defined by the presence of physiological changes.
More c u rre n t th eo ris ts  have expanded th is  model to consider 
psychological changes as a defining charac teristic  of the s tre s s
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response as well (D erogatis, 1982). Typically, m easurem ents of th is  
type  of s tre s s  utilize questionnaires aimed a t assessing  these  changes. 
This may involve the  use of psychological symptom inventories such as 
mood and personality  m easures (D erogatis, 1982).
Stimulus th eo ris ts  a ttend  more to the  a ttr ib u te s  of the  even t (or 
s t r e s s o r ) , and the  environm ent's potential to be demanding o r 
d isorganizing ( i . e . ,  s tre ssfu l) for the  individual. When an individual 
encoun ters more s tre s so rs  than he can w ithstand , a decline in his 
ability  to function re su lts . The focus of in te re s t fo r the stim ulus 
th eo ris t then  becomes the association between the magnitude of 
s tre sso rs  and the onset o r  exacerbation of physiological and 
psychological symptoms in an indiv idual. The empirical th ru s t  of th is  
argum ent has been the measurement and quantification of life e v en ts , 
and th e ir  su b seq u en t relation to d iso rder. Stimulus th eo ris ts  fu r th e r  
define s tre s s  as any even t which req u ire s  change o r adaptation. 
Proponents of th is  paradigm  hold th a t response theories are 
potentially confounded, and run  the  risk  of c ircu la rity , using a 
m easure of d is tre s s  to p red ic t d is tre ss  (Dohrenwend, Dohrenwend, 
Dodson & S h rou t, 1984).
Waters (personal communication, 1989) su ggests  th a t "from the 
response p e rsp ec tiv e , however, it  can be sta ted  th a t the m easurement 
of "d is tress"  (emotional d is tre ss  ) can be used properly  to p red ic t 
"d is tress"  (physical symptomatic d is tre ss)  without any c ircu la rity . In 
essence , a negative emotional response may be considered as one p a rt 
of a complex of responses to a given s tre s so r , th is occurring  in 
concert with (and perhaps adding to) the physiological s tre ss  response 
th a t has etiological a n d /o r  exacerbating  effects. F u rth e r , when the
36
physical symptomatic "d istress"  occurs or is made worse, additional 
emotional "d istress"  may occur in response to i t ,  and th is may cause 
still g rea te r  exacerbation . Obviously, what m atters here is how one 
defines "d is tre s s" , the  definition used determ ining w hether o r not 
there  is c ircu la rity .
"T here is also a question as to w hether i t  is  even appropria te  to 
talk  of opposing stum ulus and response theories when it is c lear th a t 
both approaches req u ire  a stim ulus th a t evokes an adaptational 
response complex th a t, most likely is behavioral, cognitive, and 
physiological in n a tu re . I t  seems ra th e r  th a t th e re  are  valid and 
in terac tive  stim ulus and response perspec tives or emphases to what is 
actually a stim ulus-organism -response theo ry  of s tre ss"  (W aters, 
personal communication, 1989).
C u rren t m easurem ent of life changing even ts began with the 
construction  of the  Schedule of Recent Events (SRE; Hawkins, Davies & 
Holmes, 1957). In its  original form, the  SRE consisted  of 42 items 
designed to a sse ss  the  incidence of life-changing even ts. Individuals 
indicate the  occurrence of even ts during  a given period of time.
S tress  was quantified by the  num ber of even ts which had occurred . 
Items on the  SRE cover a varie ty  of d ifferen t types of ev en ts , from 
annual occurrences ( e .g . ,  vacations) to presum ably less frequen t 
happenings ( e .g . ,  m arriage, b irth  of a child , illn e ss). Rahe (1978) 
rep o rts  th a t although minor a ltera tions have occurred  over time, 
rev isions of the  scale have retained  the  original 42 items.
In an attem pt to evaluate the vary ing  degrees of life change 
and adaptation ( i .e . ,  readjustm ent) th a t followed from the experience of 
these  ev en ts , life event scaling resea rch  was conducted. Normal
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sub jects served as ju d g es and were asked to ra te  the  42 SRE items in 
term s of the estim ated amount of change or adaptation th a t was 
requ ired  a fte r  the occurrence of the even t. Ratio scaling methodology 
was employed to determ ine mean life change scores, or Life Change 
Units (LCU), which rep resen ted  weights assessing  amounts of s tre ss  
associated with each ev en t. The items from the SRE were then ranked 
in o rd e r of th e ir  mean LCU scores, yielding the c u rre n t Social 
Readjustment Rating Scale (SRRS; Holmes & Rahe, 1967). S tre ss  could 
then be quantified by summing LCUs.
As theory  and investigations in th is  area  became more 
sophisticated , the SRE and SRRS were criticized on a variety  of issues, 
including ambiguity of items (Mechanic, 1975) and novelty of the event 
(Rabkin & S treun ing , 1976). However, the issue th a t has created  the 
most controversy  concerns the degree of desirability  of even ts. The 
basis of th is issue is the  idea th a t some events are more positive or 
desirable than o th ers  and are less likely to have an adverse effect 
upon individuals. Likewise, more negative or undesirable even ts are 
more s tre ssfu l and have a more adverse  effect on individuals. (Brown, 
1974; Mechanic, 1975; Sarason, de Monchaux & H unt, 1975). Subsequent 
empirical evaluation of th is  debate rem ains open ended, bu t the 
majority of the data su p p o rt the  argum ent th a t negative even ts are 
more s tre ssfu l than positive even ts (Brown, 1974) and th a t they  may 
be more im portant than  positive even ts in accounting for the relation 
between life even ts and d iso rder (Dohrenwend & Dohrenwend, 1981; 
Mueller, Edwards & Y arvis, 1977).
A fu r th e r  issue associated with the measurement of life events 
concerns weighting schem es, o r methods for determining the negativity
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and the relative impact of even ts . More specifically, the debate has 
p itted  individualized assessm ent of the negativ ity  and impact of even ts 
(cf. Lazarus & Launier, 1978) against a normalized approach to the 
evaluation of these variables (cf. Holmes & Rahe, 1967). This conflict 
becomes less im portant, how ever, when outcome data regard ing  the 
predictive  ability  of d iffe ren t types of weighting schemes are  
examined. The preponderance of data indicate th a t weighting schemes, 
reg a rd less  of ty p e , a re  often no more valuable in p redicting  d iso rder 
than simple frequency  counts of events ( e .g . ,  Jones, 1987; Lei & 
Skinner, 1980; Ross & Mirowsky, 1978).
Attempts to ad d re ss  these and o th er controversial issues in the 
measurement of life even ts have led to the development of o th er 
scales. Most notable among these  is the Life Experiences Survey (LES; 
Sarason, Johnson & Siegel, 1978). The LES employs many items from 
the  SRE, b u t has expanded and clarified them. R espondents may also 
endorse even ts within two time fram es; 0-6 months and 7-12 months 
p rio r to the completion of the  inven to ry . F u rth e r , the  LES provides 
both positive and negative life change ra tin g s  (a L ikert-type  scale of 
+3 to -3 , resp ec tiv e ly ). T hus, th is  measure allows individuals to 
indicate both the  objective occurrence of the event and assess the 
desirab ility  and impact of the even t. The LES is discussed in detail 
in a la te r  section of th is  paper.
Minor S tre s so rs . With fu r th e r  evaluation of the  association 
between s tre s s  and d iso rd e r, resea rch e rs  began to recognize the 
im portance of minor daily even ts . Kanner and colleagues (K anner, 
Coyne, Schaefer, & L azarus, 1981) proposed th a t s tre s s  is not limited 
to major life even ts which occur in frequen tly , and may have very
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large  effects on an individual. R ather, s tre ss  may also involve lower 
impact events which occur on a much more frequen t basis. Minor 
s tre ss fu l even ts  are viewed as the  day to day irr ita tin g  o r f ru s tra tin g  
hassles of common ex istence. They include such occurrences as 
inclement w eather, losing th in g s , and having to wait (K anner e t a l . , 
1981). I t  was fu r th e r  suggested  th a t because of the  tem poral 
proximity of minor s tre s so rs  to outcome m easures of d iso rd e r, th e re  
would be a strong  association between the two (DeLongis, Coyne,
Dakof, Folkman & L azarus, 1982).
The Hassles Scale (K anner e t a l . , 1981) is a 117 item se lf-re p o rt 
inven to ry  of minor s tre ss fu l even ts. I t  was designed to be 
adm inistered once a m onth, responden ts indicate which even ts  they  
experienced during  th a t time. The impact of each item is ra ted  on a 
L ikert scale which ran g es from 1 (somewhat severe) to 3 (extrem ely 
sev e re ). The g rea te s t difficulty with th is  scale is th a t i t  does not 
allow even ts to be experienced w ithout being labeled a "hassle ."
Critics of th is  scale cite the argum ent of confounding and c ircu la rity  
discussed above; m arking the occurrence of a n .ev e n t on th is  scale 
implies th a t i t  was a negative event and th u s  caused d is tre ss  (cf. 
Dohrenwend & S hrou t, 1985).
B rantley (1980) developed a similar measure of minor s tre s so rs  
composed of even ts generated  from daily monitoring by community 
ad u lts . A la te r  version of th is m easure, the Daily S tress  Inven to ry  
(DSI; B rantley , W aggoner, Jones & R appaport, 1987), contains 58 items 
designed to assess daily fluctuations in s tre s s , and has been shown to 
have concu rren t validity with the Hassles scale, and also with daily 
subjective ra tin g s  of s tre s s  (B rantley e t a l . , 1987). An advantage of
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the  DSI, particu larly  in comparison with the  Hassles scale, is  th a t 
sub jects ra te  separately  the  occurrence and impact of an item, th u s 
sub jects may indicate th a t an even t o ccu rred , bu t th a t i t  was not 
s tre ss fu l. More discussion of the  DSI and i t 's  psychom etric p roperties 
can be found below.
Major and Minor S tre sso rs
Several relations between major life events and minor s tre s so rs  
have been proposed. Hinkle (1974) has suggested  th a t major life 
even ts affect p a tte rn s  of daily life, and in th a t m anner, influence daily 
minor s tre sso rs . An a lterna tive  possibility is th a t major life even ts 
actually cause or create  minor hassles. For example, having a baby 
would undoubtedly lead to a varie ty  of minor s tre sso rs  including such 
th in g s as in te rru p tio n s  during  task s and perform ing unpleasant ta sk s . 
Kanner e t a l . , (1981) su g g est th a t minor s tre sso rs  may serve  as 
m ediators of major life ev en ts . Minor s tre sso rs  may d is ru p t an 
indiv idual's ability to cope with a major life even t, o r even by th e ir  
frequency  and in ten sity , se rve  as ind icato rs of the degree to which an 
indiv idual's routine has been d isrup ted  by a major life even t.
In general, findings su g g est th a t the  relation between major life 
even ts and minor s tre s so rs  is complex and not wholly understood.
What is  c lear, however, is th a t both major life even ts and minor 
s tre s so rs  con tribu te  uniquely and independently  to the prediction of 
various psychological and physical symptoms (Caspi, Bolger & 
Eckenrode, 1987; G ilchrist, 1987; Jones, 1987; Monroe, 1983). F u rth e r , 
minor life events have been shown to account for g rea te r amount of 
variance than  major life even ts  in pred icting  physical and
psychological symptoms (G ilchrist, 1987; Jones, 1987; Kanner e t a l . , 
1981). Logically th en , investigations into the nature  of s tre s s  and its  
rela tions to d iso rder should include both major life even ts and minor 
s tre s so rs  to gain a more thorough understand ing  than  would be 
obtained by using e ith e r  approach alone.
S tre ss  and the  Relation to Physical Symptoms
In itia l investigations into the relation between s tre s s  and 
physical d iso rder cen tered  on major life events and the onset of 
serious illness ( e .g . ,  coronary  d iso rd e rs ) . Major life even ts have 
consisten tly  been found to account fo r a significant bu t modest 
proportion of the variance in the  s tre ss-illn e ss  relation (approxim ately 
12%; Paykel, 1974; Rabkin & S treun ing , 1976). More recen tly , 
in v estig a to rs  have begun to include the  assessm ent of daily minor 
s tre s so rs  in th is  re sea rch .
The f i r s t  s tud ies  of th is  so rt utilized single s tre s so rs , examining 
the  effects on indiv iduals of such minor s tre sso rs  as noise (Glass & 
S inger, 1972) and workload (F rankenhauser & Gardell, 1976). B rantley 
e t  al. (1987) have suggested  th a t labora to ry  or experim ental s tre sso rs  
( e .g . ,  mental arithm etic ,
exposure  to aversive  pho tog raphs, noise) may be viewed as minor 
s tre s so rs  and considered in th is  body of lite ra tu re  as well. Overall 
find ings indicate th a t  indiv idual minor s tre sso rs  can have a varie ty  
physiological e ffec ts , including increases in heart ra te , skin 
tem pera tu re , blood p re s su re , and changes in serum cholesterol, 
(M ustacchi, 1977; van Doornen & Orlebeke, 1982; Rubman, W aters & 
Dobbins, 1988). R esults of these  stud ies suggest th a t fu r th e r
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evaluation of a b roader range of daily minor s tre sso rs  is w arran ted .
In addition to examining a w ider spectrum  of s tre s so rs , a more 
com prehensive approach to physical symptoms has also been 
inco rpora ted . Numerous recen t stud ies have yielded similar re su lts ;  
the  m easurem ent of hassles or daily minor s tre sso rs  enhance ou r 
ability  to p red ic t general somatic health . More specifically, the  data 
indicate th a t h igher levels of daily s tre s s  are  positively related to 
both the onset and exacerbation of general physical symptoms 
(DeLongis e t a l . , 1982; DeLongis e t a l . , 1988; Jones, 1987; Stone, 
Jando rf & Neale 1986). In addition, h igher levels of daily minor s tre ss  
have been associated with specific physical d iso rders . For example, 
Waggoner (1986) found th a t minor s tre s s  was significantly  re la ted  to a 
varie ty  of headache param eters, and Goreczny, B rantley , Buss and 
Waters (1988) found th a t high levels of daily s tre s s  led asthm atics and 
o th er pulmonary patien ts to experience more breath ing  problems than 
on low s tre s s  days.
The findings th a t minor s tre s so rs  have a g rea te r influence than 
major life even ts on physical health lend empirical s tren g th  to the 
position th a t the temporal proximity of even ts to symptoms is 
im portant. F u rth e r , given th a t both health and daily s tre ss  may 
fluctuate  rap id ly , our ability to a ssess  minor s tre sso rs  frequen tly  is 
valuable. Finally, it may be helpful to conceptualize both s tre s s  and 
health  as s ta te  ra th e r  than tra i t  var. ..jle s , implying th a t variability  is 
ch arac te ris tic  of both.
S tre ss  and Insomnia
S tre ss  is hypothesized to cause increased cognitive and
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physiological arousal which is incompatible with sleep. In addition to 
Haynes e t a l . , (1985), discussed above, o th er resea rch e rs  have begun 
to examine th is  relation (C ernovsky, 1984; Healey e t a l . , 1981; Rubman, 
B rantley & Jones, 1987).
Healey e t al. (1981) conducted perhaps the most com prehensive 
s tu d y  in the area to te s t  th is  hypothesis. Two groups of sleepers 
(poor and good) were identified by subjective se lf-rep o rt m easures. 
Subjects were matched for age, gender and level of education. Poor 
sleepers were la te r  fu r th e r  broken down into th ree  groups; those with 
difficulty  falling asleep, difficulty rem aining asleep , and early  morning 
awakening. Both groups of sleepers were given the Life Events 
Schedule and the Marlowe-Crowne Social D esirability Scale (SDS).
T here were no significant demographic d ifferences between g roups, 
nor were th ere  d ifferences on scores on the  SDS.
R esults of th is  study  indicate th a t all types of insomnia had a 
g radual course of onset, as assessed via se lf-re p o rt, although most of 
the  poor sleep sub jects considered the onse t of th e ir  insomnias to be 
tem porally rela ted  to some major life even t. In addition, good sleepers 
matched with poor sleepers reported  significantly  fewer s tre ss fu l 
even ts than the poor sleepers for the same period (year of the onset 
of sleep problem s). These re su lts  su g g est th a t life s tre ss  is an 
im portant variable in the  onset of insomnia. From th is s tu d y , 
how ever, it  cannot be determined if the  role of these  s tre sso rs  is 
actually  etiological, for the data are correlational and it  could be th a t 
o th e r variables account for the observed relation.
The role of minor s tre sso rs  in sleep d istu rbances is also being 
considered . Haynes e t al. (1981), examined the effects of p re-sleep
)
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s tre s s  on sleep onset insomnia. Ten sleep onset insomniacs and 11 
normal sleepers sp en t five n igh ts in a sleep lab. On the fou rth  and 
fifth  n ig h ts , a f te r  the ligh ts  had been tu rn ed  off, sub jects were 
exposed to a minor cognitive s tre s so r  (a mental arithm etic ta s k ) .
Sleep latency was defined as time between the end of the cognitive 
ta sk  and stage  2 sleep. Polygraph protocols were scored by 
re sea rch e rs  blind to the sub jec ts ' experim ental condition.
The re su lts  of the study  indicate th a t noninsomniac sub jects 
showed longer objective and se lf-re p o rt sleep onset latencies following 
exposure  to the  s tre s so r . Insomniac su b jec ts , however showed 
reduced  latencies to sleep. Haynes e t al. speculate th a t the  na tu re  of 
the  s tre s so r  was such th a t if the  insomniac subjects were cognitively 
a roused , o r w orry ing , before the  onset of the s tre sso r , then  the  task  
may have se rved  as a d istraction from th e ir  in tru sive  tho u g h ts  (cf. 
Borkovec, 1982). T hus, in th is  case , the  laboratory  s tre s so r  may have 
facilitated sleep in the  insomniac by reducing  worry and cognitive 
arousal and allowing the insomniac to refocus his attention toward 
something e lse. The re su lts  of th is  s tu d y  are provocative. The 
au th o rs  su g g est (and logically so) th a t perhaps the reason fo r these 
unexpected find ings is the relatively  unconventional and artific ial 
n a tu re  of the  s tre s so r . They fu r th e r  su g g est th a t a more realistic  
s tre s so r  might have yielded the an ticipated  re su lts .
In a s tu d y  designed to te s t  th is  hypothesis, Rubman e t al.
(1988) assessed  the  effects of daily minor s tre sso rs  on n ightly  sleep. 
Forty  u n d erg rad u a tes  monitored minor s tre s s  using the Daily S tress  
In v en to ry , and nightly  sleep activ ity  with a sleep d iary , fo r 35 
consecutive days. Results compared the  seven h ig h es t-s tre ss  days
45
with the seven lo w est-s tress  days to determine if minor s tre s s  
impacted sleep onset la tency , maintenance and quality of sleep.
The re su lts  of the  s tudy  sug g est th a t when individuals 
experience a high level of daily s tre s s , they  are  less satisfied  with 
th e ir  n ig h t's  sleep. C onversely, subjects re p o rt a h igher o r b e tte r  
quality of sleep following low s tre ss  days. Quality of sleep has been 
previously rela ted  to the  num ber of awakenings during  the n igh t 
(Baekeland & Hoy, 1971) although these re su lts  were not replicated in 
the  stu d y  by Rubman e t a l . , (1988). I t  may be the case th a t when 
sub jects repo rted  poorer quality sleep on high s tre s s  days, they  may 
have also experienced a lig h te r depth of sleep, and were partially  
aroused , though not fully awakened a t various times during the  n igh t.
Daily s tre s s  was not, in th is  s tu d y , found to be related to sleep 
onset. Two explanations for th is  finding are  offered . F irs t, i t  is 
possible th a t the sub ject sample is too narrow . As sleep d istu rbances 
are  positively rela ted  to age, normal college s tu d en ts  may be too 
young and resilien t to the  effects of minor s tre sso rs  to have had them 
affect th e ir  sleep. However, as d istu rbances are  seen on the more 
sub tle , evaluative m easures ( e .g . ,  quality of sleep, res ted n ess upon 
aw akening), the possibility ex is ts th a t the resiliency of the sub jects ' 
sleep obscured  the  effects on more objective, bu t less sensitive sleep 
m easures ( e .g . ,  latency to sleep ). I t  is possible th a t the expected 
effects would be evidenced on a more rep resen ta tiv e  sample.
The second possible explanation involves a possible flaw in the 
sleep monitoring d iary ; it  may not have been sensitive enough to 
measure varia tions in sleep latencies, thus masking any possible 
effects which may have occurred  (Rubman e t a l . , 1988). Replication
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and extension of th is  s tu d y  with a more appropria te  population and a 
more adequate and com prehensive dependent variable would 
significantly  increase  our understand ing  of the relation between daily 
s tre s s  and insomnia.
The P resen t S tudy
The p re sen t s tu d y  was designed to fu r th e r  investigate  the 
relations between s t r e s s ,  mood and insomnia. Community ad u lts  were 
studied  in an attem pt to obtain a rep resen ta tiv e  sample of individuals 
with sleep d is tu rb an ces .
Insomnia may be conceptualized as a specific type of physical 
symptom. Given the  data  which indicate th a t major and minor 
s tre sso rs  a ffect physical com plaints, it  is  logical to hypothesize th a t 
s tre s s  influences n igh tly  sleep. In c o n tra s t to previous stud ies 
examining s tre s s  and sleep , th is  investigation  assessed  the effects of 
both major and minor life even ts . S tre ss  was in ferred  from the 
assessm ent of the  frequency  of major life even ts and of daily minor 
s tre sso rs . Daily levels of se lf-repo rted  depressive symptoms and 
anx ie ty , which a re  also
hypothesized to influence sleep, were the mood variables in th is 
investigation . Both daily s tre s s  and mood were trea ted  as sta te  
variables.
Subjective re p o r t  of difficulty falling asleep o r remaining asleep 
was the prim ary c rite r ia  fo r insomnia in th is  s tu d y . Because one of 
the  hallmarks of insomnia is  the variab ility  of symptoms, sleep was 
assessed  on a daily basis. Similarly, because of the rapid  fluctuations 
in minor s t r e s s ,  and to gain a close tem poral relation between the
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variables of in te re s t, minor s tre s s  were measured on a daily basis as 
well. F u rth e r , because daily s tre s s  has been found to a ffect mood, 
and mood has been found to influence sleep, mood was also assessed  
daily. In th is  m anner, a more thorough exploration of the relations 
between these  variab les could be accomplished.
Finally, in o rd e r  to be able to make s tro n g e r statem ents about 
the  relation of s tre s s ,  mood and sleep in insom niacs, a control group 
comprised of normal s leepers  was included. By examining a group of 
individuals who do not complain of sleep problem s, i t  can be 
determ ined if the  e ffec ts  of s tre s s  and mood on sleep are unique to 
insom niacs, o r if generalization to normal sleepers is app ropria te .
H ypotheses
I. Insomniacs v s . Control Subjects
I t  was hypothesized th a t th e re  would be a significant difference 
between g roups on all sleep d istu rbance  m easures, and th a t insomniacs 
would show more d is tu rb ed  and variable sleep than control sub jects 
(longer onse t la tencies, more freq u en t aw akenings, e tc . ) ,  and they  
would show less to ta l time asleep than  controls.
II. S tre sso rs  and Sleep D isturbances
IIA. I t  was hypothesized th a t the num ber of major life events 
would be significantly  re la ted  to symptoms of both sleep onset and 
m aintenance insomnia. M easures of major life even ts have been 
previously  shown to be rela ted  to the  onset of insomnia (Healy e t a l . , 
1981), and the  available data  also sug g est th a t major life even ts may 
be re la ted  to the  frequency  of insomnia symptoms within individuals 
(C ernovsky , 1984). The relation of major life even ts to physical
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symptoms has been previously  dem onstrated , a relation of sim ilar 
m agnitude was expected .
IIB . I t  was hypothesized th a t daily minor s tre sso rs  would show 
a s tro n g e r relation to sleep variables than  major s tre sso rs , prim arily 
because of the  closer tem poral relation between the recorded even ts 
and sleep, and the DSI's sensitiv ity  to daily fluctuations in s tr e s s .  
This hypothesis is consisten t with the lite ra tu re  in the a rea  of s tre ss  
and physical symptoms in general, ( e .g . ,  B rantley & Jones, 1989; 
DeLongis e t a l . , 1981) and s tre ss  and insomnia in particu lar ( e .g . ,  
Haynes e t a l . , 1981).
IIC. I t  was fu r th e r  hypothesized th a t there  would be an 
association between minor s tre ss  and sleep d istu rbances in insomniacs 
such th a t sleep would be significantly  more d istu rbed  on high s tre s s  
days than on low s tre s s  days. Normal contro l subjects were expected 
to show more stable p a tte rn s  of sleep reg a rd less  of s tre ss  conditions.
III. Mood and Sleep D isturbances
I t  was hypothesized th a t fluctuations in anxiety and depression 
would be rela ted  to fluctuations in both sleep onset and m aintenance. 
More specifically, th is  relation was expected  to be in a positive 
direction ( e .g . ,  h igher scores on anxiety  and depression m easures 
would be associated with longer latencies to sleep, more freq u en t and 
longer aw akenings, e tc ) .
IV. S tre ss , Mood and Sleep D isturbances
I t  was hypothesized th a t major life ev en ts , daily minor 
s tre s so rs , depression and anxiety would all contribute significantly  to 
fluctuations in sleep onset and sleep maintainence insomnia.
Specifically, th e re  would be an effect of s tre sso rs  on mood and sleep
d istu rbances such th a t the  g rea te r  the frequency of minor s tre s so rs , 
the  g rea te r the  mood d is tu rb an ces , and the  g rea te r the m agnitude of 
sleep d istu rbances.
Methods
Subjects
Subjects were 54 adu lt vo lun teers. There were 20 mixed 
complaint sub jects (sub jec ts  who complained prim arily of sleep 
m aintenance problems b u t who may have had onset difficulties as w ell), 
17 sleep onse t complaint su b jec ts , and 17 controls, obtained prim arily 
from the community of Baton Rouge, Louisiana. Subjects were 
rec ru ited  from advertisem ents in the "Health" section of a local 
new spaper, and from community serv ice bulletins on television and 
radio . In exchange fo r th e ir  participation in th is s tu d y , sub jects were
invited  to partic ipa te  in a free trea tm ent program  to help them manage
th e ir  sleep d istu rbance  symptoms.
Demographic information including age, gender, martial s ta tu s , 
and sleep h isto ry  are  p resen ted  in Table 1. (See Appendix A for 
demographic q u e s tio n n a ire .) There were no differences between 
groups in gender (1? = 2.74, £  < .2 5 ), marital s ta tu s  \ x  = 7.85, £
< .45 ), age, (F(2,51) = 2.77, £  < .07) o r duration of sleep problem
(F (l,3 4 ) = 1.50, £  < .43). Subjects were screened in a telephone 
in terview  to determ ine th e ir  app rop ria teness for inclusion in th is  
s tu d y . Subjects were included in th is  s tu d y  in one of the sleep 
d isordered  g roups if they  complained of insomnia symptoms a t a 
frequency  of a t least th ree  times p e r week and were free of exclusion 
c rite ria . Specific c rite ria  fo r g roups was as follows: for onset 
su b jec ts , sleep onset latency  > 30 m inutes, with less than 15 m inutes 
awake during  the n ig h t, and less than  6 1/2 hours of sleep p e r  n ig h t, 
on n igh ts when sleep is d is tu rb ed ; fo r mixed complaint sub jects, > 30
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T a b le  1
D em ograph ic  C h a r a c t e r i s t i c s  o f  th e  Sam ple
S le e p  o n s e t  
In s o m n ia c s
M ixed com pl 
In s o m n ia c s
a i n t
C o n t r o ls T o ta l
G ender
Fem ale 15 13 12 40
Male 2 7 5 14
Age M 4 0 .4 48 . 1 3 9 .4 42 . 9
SD 1 1 .8 1 1 .9 1 3 .4 1 2 .8
M a r i t a l  S t a t u s
S in g le  17.6% 15.0% 29.4% 2 0 . 4%
M a rr ie d  64.7% 75.0% 58.8% 66 . 7%
D ivo rced /W idow ed  17.7% 10.0% 11. 8% 13. 1%
D u r a t io n  o f  S le e p  1 0 .9 4 1 2 .6 5 --------
P ro b lem  ( y e a r s )
F a m ily  Hx o f  43.8% 20.0% 43.8%
O n s e t P ro b le m s
F a m ily  Hx o f  31.3% 25.0% 37.5%
M a in te n a n c e  P ro b le m s
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m inutes of time spen t awake during  the  n igh t a fte r  initial sleep onset 
(including early  morning aw akenings) and less than 6 1/2 hours of 
sleep on a n igh t when sleep is d is tu rb ed . Sleep onset latencies for 
mixed complaint sub jects were also a sse ssed , and subject to the  same 
c rite r ia  as onset sub jects. Control sub jec ts  were included in the 
s tu d y  if they  slep t a minimum of 7 hours p e r  n igh t, did not complain 
of a sleep d is tu rb an ce , did not meet c rite r ia  fo r e ith e r of the  o th er 
two g roups and did not meet any of the  exclusion c rite ria .
Subjects were excluded from th is  s tu d y  if they  were c u rre n tly  
u n d e r psychological o r psych iatric  care ; if they  had been diagnosed 
with a sleep d iso rder o th e r than  insomnia by a physician or o th er 
p rofessional; if they  had a diagnosed physical or metabolic d iso rder 
known to influence sleep p a tte rn s  ( e .g . ,  a r th r i t is ,  Park inson 's disease, 
h yperthy ro id ism ); if they  were tak ing  medications known to influence 
sleep; if th ey  endorsed  a pathological p a tte rn  of alcohol or substance  
abuse; if they  were older than  69 y e a rs  of age; if they  took naps more 
than  once p e r  week and any naps were longer than 20 m inutes, o r if 
th e ir  employment caused them to do sh iftw ork . In addition, sub jec ts 
tak ing  m edications solely to aid sleep who expressed  in te re s t in 
partic ipa ting  in th is  study  were req u ired  to consult with th e ir  
physician p rio r to initial in terv iew . These sub jects were requ ired  to 
sign a form lis ting  th e ir physic ian 's name, indicating th a t th e ir  
physician had consented both to the  su b jec t's  inclusion in th is 
program  and discontinuation of th e ir  sleep medications (as p e r 
in s tru c tio n s ) . The medication release  form may be found in Appendix 
B. These sub jec ts did not complete an in itial interview  until they  had 
been m edication-free for a t least two weeks.
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M easures
Life E xperiences Survey (LES). The LES (Sarason, Johnson & 
Siegel, 1978) is a 57 item se lf-re p o rt m easure. (T his s tu d y  will employ 
the  47 item version , which excludes the 10 school-related items th a t 
a re  designed prim arily for use with s tu d e n ts .) This measure allows 
individuals to indicate the num ber of even ts  th a t they  have 
experienced over the  course of the  p ast y ear, and in which p a r t  of 
the  y ear they  occurred  (0-6 m onths, o r 7 months to a year p rio r to 
completion of the in v en to ry ). In add ition , sub jects ra te  the 
desirab ility  and the impact of these  even ts  on a 7-point L ikert-type  
scale rang ing  from -3 ("extrem ely negative") to +3 ("extrem ely 
positive"). Given the data th a t ind icate  th a t weighting scores are  no 
more pred ic tive  of symptoms than  frequency  counts (cf. Lei & Skinner, 
1980), and fo r the  sake of s ta tis tica l parsim ony, th is  study  will employ 
only a frequency  score.
The items lis ted  in the  LES were chosen to be rep resen ta tiv e  of 
even ts freq u en tly  experienced by the  general population. Items were 
drawn from severa l sou rces, including the  SRE. T h irty  four items in 
the  LES are  similar in con ten t to the  SRE. In the construction of the 
LES, how ever, the  items were rew orded and designed to be as specific 
as possible and simplify responding .
The reliab ility  and validity of the  LES appear adequate. In the 
in itial s tu d ies , no gender d ifferences were found on any of the life 
change m easures. In addition, positive and negative life change 
scores were found to be uncorre la ted . T e s t-re te s t reliability  fo r the 
negative impact score following a five- to six-w eek in te rva l is
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sa tis fac to ry ; r  = .56, and r  = .88, (£  < .001). I t  should be noted th a t 
co rre lations of th is  type  may be underestim ated secondary to even ts 
which occur during  the  in tervening  time period. The LES was found 
to co rre la te  significantly  with sta te  a id  tra i t  anx iety , depression and 
school problem s (Sarason e t  a l . , 1978).
The Daily S tre ss  Inven to ry  (D SI). The DSI (B ran tley , Waggoner, 
Jones, & R appaport, 1987) is a 58 item standardized  inven tory  of 
common minor s tre s so rs  such as argum ents, job s tra in s  and social 
p re s su re s . The scale is designed fo r daily adm inistration, and 
responden ts indicate the occurrence or non-occurrence of each event 
over a 24-hour period. R espondents then  ra te  the perceived s tre s s  of 
th a t even t on a 7-point L ikert-type  scale ranging from 1 ("occurred 
b u t was not s tre ssfu l" ) to 7 ("caused me to panic"). The DSI yields 
both a frequency  of even ts  score (Event) and a sum of the subjective 
s tre s s  ra tin g s  fo r each of the even ts th a t occurred (Im pact). Again, 
th is  s tu d y  utilized only the  Event score because of the finding th a t 
weighting schemes have not increased  the  predictive ability rela ted  to 
physical symptoms ( c f . ,  Jones, 1987). For th is s tu d y , item 23, which 
perta in s to sleep d istu rbance , was deleted from scoring to avoid the 
possibility  of artific ially  inflating the relation between s tre ss  and 
sleep. In addition , as the f irs t day of monitoring has been shown to 
be inflated by reactiv ity  (B rantley e t a l . , 1988), it  was not included in 
the  data reduction  and analyses.
The DSI has a num ber of advantageous fea tu res . F irs t, the items 
were generated  by community ad u lts , and the scale was normed and 
standard ized  on large samples of community adu lts. F u rth e r, the scale 
shows acceptable reliab ility . Chronbach alpha coefficients for the
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Frequency and Sum scores were .83 and .87, respec tive ly , indicating 
th a t the scale is comprised of a relatively  homogeneous se t of items 
(B rantley  e t a l . , 1987). In addition, te s t- r e te s t  coefficients of 
generalizability  were modest, reflecting  the DSI's ability  to m easure 
daily fluctuations in s tre s s . There is no basis to assume th a t the 
num ber o r conten t of daily s tre sso rs  would be consisten t over time 
th u s , the  use of the DSI as a "state" ra th e r  than "tra it"  m easure of 
daily s tre s s  is supported .
Validity of the DSI has also been estab lished . The DSI has 
co n cu rren t validity with both a monthly m easure of s tre ss  and a daily 
m easure of subjective s tre s s  (B rantley e t a l . , 1987). The DSI is also 
associated with endocrine changes. Elevated levels of vanillymandelic 
acid were significantly  associated with increases in both DSI Event 
and Im pact scores (B ran tley , Deitz, McKnight, Jones & Tulley, 1988). 
In addition , the  DSI is sensitive to the d ifferences in s tre ssfu ln ess  
between weekends and w orkdays (B ran tley , Cocke, Jones, & Goreczny, 
1988). F inally, the DSI shows both convergen t and d ivergen t valid ity , 
as the Im pact score co rre la tes with daily s ta te  anx ie ty , bu t was not 
found to be related  to s ta te  hostility  (B rantley  e t a l . , 1987).
S ta te -T ra it Anxiety Inventorv-Form  Y (ST A I-S tate, Speilberger, 
Gorsuch & Lushene, 1970). The STAI is a 40 item questionnaire 
composed of two 20 item su rv ey s  assessing  tension , nervousness, 
w orry and apprehension . The questionnaires are  of similar form ats, 
and were designed to be adm inistered independently  o r together. The 
STAI Trait-A  scale asks responden ts to indicate how they generally 
feel, while the  STAI State-A  scale focuses on c u rre n t feelings. 
R espondents encircle one of 4 responses which range from "almost
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n ev er,"  to "almost a lw ays." Each scale takes approxim ately 5-10 
minutes to complete.
The STAI is the  most frequen tly  used measure of anxiety in the 
lite ra tu re  (B uros, 1978). The use of these  m easures to assess anxiety 
is supported  by the  psychom etric stab ility  of the Trait-A  scale and by 
the sensitiv ity  to change of the State-A  scale (Gotlib, 1984). T est- 
re te s t  reliability  has typically  been found to be low fo r the sta te  form 
of the questionnaire , which is consisten t with theoretical 
conceptualizations of s ta te  variab les. T e s t- re te s t  coefficients are 
adequate (.80) for the  t r a i t  m easure.
This s tu d y  employed the STAI State-A  scale to measure the 
tran s ie n t emotional experience of anxiety  a t n igh t, before going to bed. 
Scoring the State-A  scale is  relatively  s tra ig h t forw ard. Ten of the 20 
items are rev e rse  sco red , and the num bers assigned to all items are 
simply added to g e th e r. H igher to ta l scores indicate s tro n g er feelings 
of apprehension , tension and worry a t the time of adm inistration.
Zung Self-R ating Depression Scale (Zung, 1965). The SDS is a 20 
item se lf-re p o rt inven to ry  of depressive  symptoms. This scale was 
developed in an a ttem pt to operationally define and quantify 
depressive symptomatology. From his review of the  contemporary 
clinical and m ultivariate lite ra tu re  on depression , Zung concluded th a t 
d istu rbances in affective, psychological, physiological and psychomotor 
functioning were the  fou r most commonly observed clinical 
ch arac te ris tics  of depression . Items on the scale were developed to be 
rep resen ta tiv e  of these  four a reas .
Each item contains a 4-point ordinal scale rang ing  from "none or 
a little  of the time, "to most all of the tim e." R espondents indicate
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which is the  most applicable to them fo r each item. For the purposes 
of th is  s tu d y , item 4, which perta in s to sleep d istu rbance , was 
excluded from the scoring to avoid artificially  inflating the relation 
between mood and insomnia.
The Zung has respectab le  psychom etric p roperties . A sp lit-ha lf 
reliability  coefficient rep o rted  in a recen t study  was .94 (G abrys & 
P e te rs , 1985). The Zung has fu r th e r  been shown to be sensitive  to 
various degrees of depressive  symptomatology, and can discrim inate 
levels of severity  from individuals with no symptoms o r mild symptoms 
to individuals who are severely  depressed  (B iggs, Wylie, Z iegler, 1978). 
The Zung has also been found to correlate  significantly  with o th er 
m easures of depression including the MMPI-Depression scale, MAACL-D 
and the BDI (Dobson, 1985; B osscher, Koning & Van M eurs, 1986). 
Derogatis (1982) concludes th a t although the Zung has a num ber of 
valuable a ttr ib u te s  to recommend its  use in s tre ss  re sea rch , i t  has 
been , until recen tly , overlooked.
Daily Sleep D iary . The Daily Sleep Diary (Lacks, 1987) is an 11 
item sleep-m onitoring log. I t  is designed for daily adm inistration in 
the  morning upon final aw akening, to assess se lf-rep o rt complaints of 
insomnia and the  p rev ious n ig h t's  sleep. Items are designed to 
d irec tly  assess  latency to sleep onse t, frequency and duration of 
nocturnal awakenings and total num ber of minutes slep t during  the  
n igh t. Also, on a 1-7 L ikert-type  scale, subjects evaluate d ifficulty  
falling asleep , re s ted n ess  upon aw akening, and quality of the  previous 
n ig h t's  sleep . In addition , sleep efficiency, a ratio of time asleep to 
time spen t in bed can be calculated from the Diary. Finally, the  Diary 
a ssesses  w hether o r not responden ts consumed alcohol within 4 hours
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of re tir in g . Items are  derived from Monroe's original 1967 
investigation , and are  similar in both form and conten t to o th e r sleep 
d iaries c u rren tly  in use ( e .g . ,  Lacks, 1988).
To accurately  a sse ss  the frequency  and duration of awakenings 
during  the  n igh t, sub jec ts were asked to record  the  event th a t 
awakened them, and to leave a blank space if there  was no such 
even t, o r  if they  could not recall an even t. At th is  time, th e re  is  no 
documented methodology in the  lite ra tu re  fo r determ ining which even ts 
should con tribu te  to scores of frequency  and duration of aw akenings. 
Because some middle of the  n igh t aw akenings are  not pathological 
( e .g . ,  awakenings secondary  to telephone calls, o r in response to 
children who are i l l ) , it  was necessary  to devise an inclusion scheme 
which accounted fo r these  aw akenings. Based on consultation with a 
noted sleep re sea rch e r in ano ther labora to ry  (Morin, personal 
communication, A ugust 10, 1990) it was decided th a t awakenings 
secondary to unusual ex te rn a l even ts  (telephone calls, p e ts , children) 
were discounted , and th u s  not included as an awakening in m easures 
of e ith e r frequency  o r duration  of aw akening. Events secondary to 
in te rn a l phenomena ( e .g . ,  needing to void, nightm ares, e tc . , )  were 
included in both m easures of sleep maintenance for all sub jects.
Psychom etric p ro p erties  of th is  type of instrum ent are repo rted  
to be adequate fo r use in scientific investigation  of sleep d istu rbances 
(Lacks, 1988; Nino-Murcia & Keenan, 1988). Typical evaluations of th is 
type  of instrum ent focus on the assessm ent of individual item s. As 
discussed above, te s t- r e te s t  reliabilities are  comparable for sleep 
diaries and EEG record ings ( e .g . ,  Coates e t a l . , 1982). Furtherm ore, 
insomniacs estim ates of sleep onset latency correlate  highly with EEG
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reco rd ings of the  same param eter ( e .g . ,  r  = .84; F rankel, e t a l . , 1976). 
The Daily Sleep Diary can be found in Appendix C.
P rocedures
In an in itial telephone con tac t, su b jec ts  were informed as to the 
n a tu re  of the  pro ject. If they  still wished to partic ipate , screening  
fo r exclusion c rite ria  (mentioned above) was conducted (the telephone 
screening  form can be found in Appendix D). If subjects were 
considered appropria te  fo r inclusion, th ey  were scheduled fo r an 
individual in terview  a t th e ir  convenience. Subjects who were asked to 
partic ipa te  were encouraged to re c ru it  a cohort (control subject) a t 
th is  tim e.
At the  f ir s t  appointm ent, fu r th e r  screening was conducted. To 
ru le  out the  possibility  of sub jects having an un trea ted  mood d iso rder 
o r though t d iso rd e r, a clinical in terv iew  based on the S truc tu red  
Clinical In terview  fo r DSM-III-R (S p itze r, Williams & Gibbon, 1986) 
emphasizing these  d iso rders was conducted by the experim enter.
Seven sub jects who met the  diagnostic c rite ria  for these d iso rders 
were excluded from the s tu d y . In addition , subjects were screened in 
th e  interview  for the  presence of any type  of D isorders Of Excessive 
Somnolence o r Parasom nias. Five sub jec ts  were excluded fo r th is 
rea so n .
Subjects who met all eligibility requirem ents then received an 
informed consent sheet to read  and sign (See Appendix E). At th is  
time the monitoring p rocedures were explained. Subjects began by 
completing an LES. Following th is , sub jec ts were given a  packet of 
blank forms and self ad d ressed , stamped envelopes for the f ir s t  week
60
of m onitoring. Each packet contained seven DSIs, seven Zungs, seven 
STAI State-A  form s, seven daily sleep diaries and seven self 
a d d re ssed , stamped envelopes. Subjects were in stru c ted  in how to 
complete each instrum ent. Subjects completed the DSI, Zung and STAI 
State-A  a t  approxim ately the  same time each evening: between d inner
and re tir in g . The sleep diary was completed upon final awakening.
To en su re  th a t the monitoring was completed in a timely fashion, 
sub jec ts mailed the  completed forms back daily (cf. Lick & H effler, 
1977). Following p rocedures used successfu lly  by Lacks e t al. (1983), 
if two days passed without receiving data  from a sub ject, the sub ject 
received a telephone call to answ er any questions which may have 
a risen  and gently  remind the sub ject to continue monitoring.
At the  end of the f ir s t  in terv iew , sub jects scheduled an 
appointm ent with the  experim enter fo r the following week (six o r seven 
days from the time of the in terv iew ). Subjects were encouraged to 
b ring  th e ir  cohorts as well. At th is  time sub jects re tu rn ed  to the  
clinic fo r a fresh  se t of forms, and the in terv iew er reviewed the  
sub jec ts  fo lder with them to assu re  app rop ria teness of completion of 
forms and answ ered sub jects ' questions. This same procedure was 
followed fo r the following week as well. In th is m anner, tw enty one 
days of continuous self-m onitoring were completed by each sub ject.
One hundred  seven ty  one sub jects initially expressed  in te re s t  in 
partic ipa ting  in the s tu d y . Nineteen sub jects did not wish to 
partic ipa te  a f te r  receiving more information about the study . Fourteen 
resp o n d en ts  were excluded becauce they  perform ed shiftw ork, six teen 
sub jec ts were excluded due to age, tw enty  one reported  medical 
conditions th a t in te rfered  with sleep (prim arily a r th r itis  or headaches),
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fifteen e ith e r  did not wish to consult th e ir  physician about 
discontinuing th e ir  medications o r were c u rren tly  receiving 
psychological care elsew here, seven were excluded because th e ir  sleep 
problem was not severe  enough to meet inclusion c rite ria , seven 
sub jec ts rep o rted  symptoms suggestive  of sleep apnea, four sub jects 
rep o rted  symptoms of re s tle ss  legs syndrom e, and two sub jects were 
excluded because of alcohol use. Of the  seven subjects who began 
b u t did not complete the  monitoring p rocess , th ree  dropped out 
secondary to complaints about the monitoring process, two dropped out 
secondary to time com plaints, one dropped out because of illness, one 
dropped ou t because she moved during  the  monitoring period. These 
seven were equally d istribu ted  across g roups.
Results
Mean values calculated for all sub jec ts in th is  study  indicate 
th a t  across groups sub jects obtained 403.8 minutes o r 6.73 hours (SD 
= 116.87) of sleep each n igh t. Subjects took an average of 47.66 
m inutes (SD. = 42.95) to fall asleep, woke up 1.3 times (SD. = .9 0 ), and 
were awake for a total of 29.1 minutes (SJ) = 32.52) during the  n igh t. 
They indicated some difficulty falling asleep [M = 3 .2 , SD. = 1.46, on a 
1 (not ve ry  difficult) to 7 (extrem ely difficult) lik e rt type scale]. 
Similarly, they  repo rted  moderate re s ted n e ss  upon awakening (M = 3 .7 , 
SD = 1.31) and moderate overall quality of sleep (M = 3 .6 , SD. = 1 .34). 
F inally , on the ratio  of time asleep to time spen t in bed (sleep 
efficiency) the average score was .83 (SD. = .12).
The mean State-A  score was 37.09 (J3D. = 8 .1 7 ), which is well 
within the normal range fo r working ad u lts  (S peilberger, G orsuch, 
L ushene, Bagg and Jacobs, 1983). Zung scores although sligh tly  
h ig h er than  those obtained by a normal control sample, were also 
within the  normal ran g e , with a mean of .42 (Zung, 1965). Subjects 
experienced  an average of 10.2 minor s tre s so rs  each day (SD. = 4 .1 9 ), 
which is within the normal range fo r a d u lts , and reported  the 
occurrence  of 4 .3  major life even ts (SD. = 3.25) in the year p rio r to 
th e  beginning of the s tu d y .
To evaluate the possibility th a t the  data were influenced by 
su b jec ts ' alcohol u se , the  sleep on n igh ts th a t sub jects consumed 
alcohol within four hours of re tirin g  was compared to n ights of no 
alcohol consum ption. Subjects in the s tudy  consumed alcohol 
rela tive ly  in frequen tly  (8% of the n igh ts in the s tu d y ) . C onsequently ,
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to minimize the  d isparity  in observations p e r  cell, only sub jects who 
consumed alcohol on 6 o r more n igh ts during  the study  were included 
in th is  analysis. There were 8 sub jec ts who met th is  c rite ria . Total 
minutes asleep and num ber of aw akenings during  the n ight on alcohol 
v e rsu s no alcohol n igh ts were fe lt to be the  most sensitive to the 
effects of alcohol, and were con trasted  using paired t - te s ts .  No 
sign ifican t d ifferences were revealed .
The relation of major life even ts to frequency  of daily s tre sso rs  
and mood variables was explored using corre la tions. Frequency of 
major life even ts  during  the  y ear p rio r to the  onset of participation in 
the  s tudy  was significantly  correlated  with State-A  scores, r  = .325, £
< .02. I t  was not significantly  co rre la ted  with Event scores o r Zung 
scores. N either State-A  nor Zung scores were significantly correlated 
with DSI E vent sco res . State-A  and Zung scores were highly 
co rre la ted , ( r  = .678, £  < .001). This correlation indicates th a t State-A 
and Zung scores share  46% of th e ir  variance (see Table 2).
The rela tions of frequency  of major life even ts (LES), minor 
s tre s so rs  (E v en t), s ta te  anxiety  (S tate-A ) and depressive symptoms 
(Zung) to sleep variab les were also explored using correlations (see 
Table 3). For each sub ject, mean scores for each variable were 
calculated from the en tire  20 day m onitoring period, and correlations 
were based on these  mean scores.
Event scores were significantly  corre la ted  with latency to sleep 
onset (in m inutes) and ra tin g s  of d ifficulty  falling asleep, and 
accounted fo r 14% and 9% of the variance in these  scores, 
respec tive ly . State-A  was also significantly  correlated  with two sleep 
m easures; ra tin g s  of res ted n ess upon awakening and quality of sleep.
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T a b l e  2
C o r r e l a t i o n  M a t r ix
MLE E v e n t  S t a t e - A  Zung
M ajo r  L i f e  -------
E v e n ts
E v e n t  .1 5 8  ------
S t a t e - A  .32 5*  - . 0 5 3  ------
Zung .2 1 2  .0 1 8  .678**
N o te :  N = 54;
* =  £ . <  .02 
* * = 2_ c  . 0 0 1
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T a b l e  3
C o r r e l a t i o n  M a t r ix  W ith  D ep en d en t  M easu res
MLE E v e n t  S t a t e - A  Zung
T o t a l  Time - . 0 1 5
A s le e p  
Number o f  .095
A w akenings 
D u r a t i o n  o f  .059
A w akenings 
O n s e t  - . 0 0 2
D i f f i c u l t y  .1 5 0
R e s te d  .2 0 5
Q u a l i t y  .136
E f f i c i e n c y  - . 0 2 1
.001  - . 0 0 5  - . 0 8 9
.037  .0 4 8  .142
.007  .2 0 0  .288*
.374*  .1 78  ' .332*
.297*  .1 6 0  .329*
.1 9 0  .364*  .435**
.2 2 5  .308*  .457**
- .2 5 6  - . 2 1 4  - .3 7 9 *
N o te :  N =* 54;
* = £  < .05  
* *  =  £  <  .001
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Duration of awakenings during the n igh t, latency to sleep onset, 
subjects ' ra t ings  of difficulty falling asleep, res tedness  upon 
awakening, quality of sleep, and sleep efficiency were all significantly 
correlated with Zung scores. Major life events were not associated 
with any sleep scores.
High Versus Low S tress  Conditions
To more closely examine the differential effects of s t re s s  on 
sleep, separa te  repeated measures analysis of variance (ANOVA) te s ts  
were conducted for each of the dependent measures. The repeated 
measures fac tor was high v e rsus  low s t re s s  conditions. For each 
subject, the 7 days with the h ighest Event scores and the 7 days with 
the lowest Event scores made up the high and low s t re s s  conditions, 
respectively . Sleep variables for the days associated with those 
scores were the  dependent measures. Because several comparisons 
were performed, the significance level for all analyses was increased 
to £  < .01, to reduce the likelihood of Type I e rro r .
A preliminary repeated measures ANOVA evaluating high and low 
Event scores was performed to ensure  tha t  subjects in fact 
experienced a h igher frequency of s tre ss fu l  events during the high 
s t re s s  condition than they  did during the low s t re s s  condition. The 
mean for Event scores defining the high s tre ss  condition was 13.79 
(SD = 4 .97), and the mean for Event scores defining the low s t re s s  
condition was 6.79 (SJD = 3.65). These scores differed significantly, 
F ( l ,  51) = 313.27, £  < .001. Onset, mixed and control subjects did not 
differ significantly on Event scores. Means and s tandard  deviations 
are p resen ted  in Table 4.
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T a b l e  4
P r e l i m i n a r y  R e p e a te d  M easu res  ANOVA W ith E v e n t  S c o r e s
H igh S t r e s s Low S t r e s s Mean
Group
Mixed 1 5 .2 9  ( 5 .8 ) 7 .5 4  ( 4 .1 ) 1 1 .4
O n s e t  1 4 .4 7  ( 3 .9 ) 6 .9 9  ( 3 .6 ) 10. 7
C o n t r o l  1 1 .4 0  ( 4 .2 ) 5 .7 0  ( 2 .9 ) 8 .5
Mean 13. 79 6 . 79
S o u rc e  Sum o f  S q u a r e s  d f Mean S q u a re s  F 2.
G roups 1 5 7 .5 3  2 7 8 .7 6  2 .4 7 .094
E r r o r  1 6 2 3 .0 5  51 3 1 .8 2
S t r e s s  1 2 9 9 .1 0  1 1 2 9 9 .1 0  3 1 3 .2 7  .001
I n t e r a c t i o n  2 0 .8 9  2 10 .44" 2 .5 2  .091
E r r o r  2 1 1 .4 9  51 4 .1 5
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Repeated measures ANOVAs also were used to evaluate anxiety 
and depressive symptoms in high and low s tre ss  conditions. Subjects 
in all groups reported  significantly h igher state anxiety  on high 
s t re s s  days than they  did on low s t re s s  days F ( l ,  51) = 24.27, £
< .001. There were no differences between groups in State-A scores 
(see Table 5). Subjects also endorsed  more depressive symptoms on 
high s t re s s  than they  did on low s t re s s  days F ( l ,  51) = 7 .0 4 ,  £  < .01, 
and control subjects reported  fewer symptoms than e ither  of the sleep 
disordered groups, F(2, 51) = 4.75, £  < .01 (see Table 6).
Differences between groups on the  sleep variables were evaluted 
by repeated measures ANOVAs. The analysis of total time asleep 
indicated a main effect fo r s t re s s  such th a t  subjects slept 
significantly fewer minutes in the high s t re s s  condition than they  did 
in the low s t re s s  condition, F ( l ,  51) = 18.26, £  < .001. Furtherm ore, 
the ANOVA yielded a significant group effect, F(2, 51) = 16.57, £
< .001. Post-hoc analysis utilizing Newman-Keuls multiple range te s t  
indicated th a t  control subjects acquired significantly more total time 
asleep than the two sleep disordered g roups, tfhose scores did not 
d iffer significantly from each o ther  (p < .01, see Table 7). In 
addition, th ere  was a significant g roups by s tre ss  level interaction 
indicating th a t  the s t re s s  conditions affected the groups differently. 
Paired t - te s t s  indicated th a t  control sub jects ' sleep was more re s is tan t  
to the effects of s t re s s  than  e ith e r  mixed complaint o r onset subjects , 
as th e ir  total length of time asleep did not differ significantly between 
s t re s s  conditions. On the o ther  hand, both onset and mixed complaint 
subjects slept significantly fewer minutes in the high s tre ss  condition
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T a b l e  5
R e p e a te d  M e asu res  ANOVA W ith 
M easure
S t a t e - A  as t h e  D e p en d e n t
H igh S t r e s s Low S t r e s s Mean
Group
Mixed 3 8 .9 7  ( 9 .7 ) 3 6 .5 4  ( 7 .2 ) 37 . 8
O n se t 4 1 .0 1  ( 7 .7 ) 3 5 .9 2  { 8 .3 ) 38. 5
C o n t r o l 3 5 .9 5  ( 8 .8 ) 3 2 .9 9  ( 1 0 .0 ) 34. 5
Mean 38. 66 35. 29
S o u rc e  Sum o f  S q u a r e s  d f Mean S q u a r e s  F. E.
G roups 3 1 2 .9 4 2 1 5 6 .4 7 1. 14 . 327
E r r o r  6 9 7 8 .2 6 51 1 3 6 .8 3
S t r e s s  3 2 6 .8 1 1 3 2 6 .8 1 24. 27 . 000
I n t e r a c t i o n  3 5 .2 3 2 17. 61 1 .3 1 . 279
E r r o r  6 8 6 .8 3  51 1 3 .4 7
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T a b l e  6
R e p e a t e d  M e a s u r e s  ANOVA W i t h  Zung  S c o r e s  a s  t h e  D e p e n d e n t
M e a s u r e
High S t r e s s Low S t r e s s Mean
Group
Mixed 3 4 .1 3  ( 6 .5 ) 33. 54 ( 5 .3 ) 33. 8 a
O n s e t 3 4 .7 9  ( 7 .1 ) 33. 31 ( 7 .1 ) 34. l a
C o n t r o l 2 8 .6 2  ( 5 .2 ) 28. 23 ( 5 .5 ) 28. 4b
Mean 32 . 59 31 . 82
S o u rc e  Sum o f  S q u a re s  d f  Mean S q u a re s F £
G roups 6 9 9 .0 4 2 3 4 9 .5 2 4 .7 5 .013
E r r o r  3 7 4 8 .8 6 51 7 3 . 51
S t r e s s  1 6 .4 8 1 1 6 .4 8 7 .0 4 .011
I n t e r a c t i o n  5 .4 7 2 2. 74 1. 17 . 319
E r r o r  1 1 9 .2 9 51 2. 34
N o t e s  C o l um n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 5 .
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T a b l e  7
R e p e a te d  M e a su re s  ANOVA 
D e p e n d e n t  M easure
W ith  T o t a l  M in u te s A s le e p a s  t h e
High S t r e s s  Low S t r e s s Mean
Group
Mixed 319. 
O n s e t  343. 
C o n t r o l  445.
24 ( 8 8 .0 )  34 4 .7 6  
46 ( 4 8 .9 )  3 8 6 .3 7  
56 ( 3 3 .4 )  4 4 2 .9 5
(8 5 .7 )  
( 5 4 .0 )  
( 3 0 .9 )
3 3 2 .0 a 
3 6 4 . 9a 
4 4 4 . 5b
Mean 3 6 6 .6 3  388 . 77
S o u rc e  Sum o f  S q u a re s d f  Mean S q u a re s F E
G roups 2 3 9 6 9 7 .2 3  
E r r o r  3 6 8 8 5 4 .1 6
2 1 198 4 8 .6 2  
51 7 2 3 2 .4 3
16. 57 .001
S t r e s s  1 2 9 2 7 .4 8  
I n t e r a c t i o n  8 9 8 4 .3 2  
E r r o r  3 6 1 0 1 .1 6
1 1 2 9 2 7 .4 8
2 4 4 9 2 .1 6  





N o t e s  C o l u m n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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than they  did in the low s tre ss  condition, t ( l ,  16) = 3.79, £  < .002, 
and t ( l ,  19) = 3.23, £  < .004, respectively .
A similar repeated  measures ANOVA employing number of 
awakenings during the  n igh t as the  dependent measure produced only 
a significant group effect, F(2, 51) = 24.19, £  < .001. Post-hoc 
analysis revealed th a t  the  mixed complaint group awoke significantly 
more frequently  than e ith e r  the onset o r  control groups (p < .01). 
There were no significant effects for s t r e s s ,  and no interactions. 
Means and s tandard  deviations for the num ber of awakenings are 
p resen ted  in Table 3.
When latency to sleep onset was the dependent measure, only a 
main effect for group was found, F(2, 51) = 19.51, £  < .001.
Subjects in the control group reported  the  sh o rte s t  sleep onset 
latency, followed by the subjects in the mixed complaint group, while 
subjects in the onset group reported  the longest time to sleep onset. 
All g roups were significantly different from each o ther , (p < .01, see 
Table 9).
The ANOVA fo r  time awake during the  n igh t resulted in main 
effects for g roups, F(2, 51) = 42.41, £  < .001. Newman-Keuls post- 
hoc analyses revealed th a t  subjects in the mixed complaint group 
spen t more minutes awake during the n igh t than e ither  of the o ther 
groups (£ < .01), which did not differ significantly from each other. 
Although the  main effects for s t re s s  approach significance, by the 
criterion se t for th is s tu d y , column means cannot reliably be 
considered significantly different. There was also no significant 
interaction (see Table 10 for means and s tandard  deviations).
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T a b l e  8
R e p e a t e d  M e a s u r e s  ANOVA W i t h  Number  o f  A w a k e n i n g s  a s  t h e
D e p e n d e n t  M e a s u r e
High S t r e s s Low S t r e s s Mean
Group
Mixed 2 .1 7 ( .7 4 ) 2 .0 6 ( .7 9 ) 2 . 12a
O n s e t  .82 ( .8 5 ) .71 ( .7 0 ) . 77b
C o n t r o l  .83 ( .7 1 ) . 78 ( .56 ) . 80b
Mean 1. 27 1. 18
S o u rc e  Sum o f  S q u a r e s  d f Mean S q u a re s £ &
G roups 4 4 .9 0  2 22. 45 24. 19 .001
E r r o r  4 7 .3 3  51 . 93
S t r e s s  .2 4  1 . 24 1 .66 . 204
I n t e r a c t i o n  .0 2  2 .01 .08 . 922
E r r o r  7 .4 4  51 . 15
N o t e :  C o l um n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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T a b l e  9
R e p e a t e d  M e a s u r e s  ANOVA W i t h  L a t e n c y  t o  S l e e p  O n s e t  ( i n
M i n u t e s )  a s  t h e  D e p e n d e n t  M e a s u r e
High S t r e s s  Low S t r e s s Mean
Group
Mixed
O n s e t
C o n t r o l
5 3 .7 4  ( 4 1 .9 )  4 8 .5 2  
8 7 .8 0  ( 4 0 .8 )  8 0 .9 5  
9 .8 4  ( 6 .9 )  1 1 .2 0
( 4 2 .1 )
(5 7 .2 )  
( 7 .4 )
51. l a 
84 . 4b 
10. 5C
Mean 5 1 .0 6  46 . 55
S o u rc e  Sum o f  S q u a r e s  d f  Mean S q u a re s F E.
G roups 9 3 0 7 0 .1 0  2 4 6 5 3 5 .0 5  
E r r o r  1 2 1 6 5 7 .7 5  51 2 3 8 5 .4 5
19. 51 .001
S t r e s s  5 3 7 .6 4  
I n t e r a c t i o n  1 3 5 .5 5  
E r r o r  2 5 9 4 6 .2 2
1 5 3 7 .6 4
2 6 7 .7 7  
51 5 0 8 .7 5




N o t e :  C o l um n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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T a b l e  10
R e p e a t e d  M e a s u r e s  ANOVA W i t h  D u r a t i o n  o f  A w a k e n i n g s  ( i n
M i n u t e s )  a s  t h e  D e p e n d e n t  M e a s u r e
High S t r e s s  Low S t r e s s  Mean
Group
M ixed 7 1 .0 2  ( 4 5 .2 )  5 8 .0 0  ( 2 6 .2 )  6 4 . 5a
O n s e t  1 3 .8 7  ( 1 3 .5 )  8 .3 5  ( 7 .5 )  1 1 . 2b
C o n t r o l  7 .1 2  ( 6 .2 )  7 .9 0  ( 7 .1 )  7 . 5 b
Mean 3 2 .9 1  2 6 .6 0
S o u rc e Sum o f  S q u a r e s  d f Mean S q u a re s F E.
G roups 7 6 9 5 7 .0 6 2 3 8 4 7 8 .5 3 4 2 .4 1 .001
E r r o r 4 6 2 7 0 .4 0 51 9 0 7 .2 6
S t r e s s 9 4 1 .5 5 1 9 4 1 .5 5 4 .4 6 .0 4 0
I n t e r a c t i o n  8 8 2 .0 5 2 4 4 1 .0 2 2 .0 9 . 134
E r r o r 1 0 7 6 9 .5 5 51 2 1 1 .1 7
N o t e :  C o lu m n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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T a b l e  11
R e p e a t e d  M e a s u r e s  ANOVA W i t h  D i f f i c u l t y  F a l l i n g  A s l e e p  a s
t h e  D e p e n d e n t  M e a s u r e
H igh S t r e s s Low S t r e s s Mean
Group
Mixed
O n s e t
C o n t r o l
4 .0 9  ( 1 .5 6 )  
4 .0 4  ( . 8 6 )  
1 .7 4  ( . 5 7 )
3. 92 
3 .5 5  
1. 66
( 1 .6 4 )  
( 1 .2 8 )  
( .6 8 )
4 . 0 1 a 
3. 8 0 a 
1. 70b
Mean 3. 34 3 .0 9
S o u rc e  Sum o f  S q u a r e s d f  Mean S q u a re s F E
G rou ps  1 1 4 .7 9  
E r r o r  1 2 1 .5 1
2 5 7 .3 9  
51 2 .3 8
2 4 .0 9 .001
S t r e s s  1 .6 7  
I n t e r a c t i o n  .8 0  
E r r o r  2 6 .1 6
1 1 .6 7
2 .4 0  
51 .51




N o t e :  C o lu m n  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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When ra t in g s  of difficulty falling asleep were evaluated by 
repeated measures ANOVA, a significant groups effect was revealed, 
F(2, 51) = 24.09, £  < .001. Subjects in the control group reported  
significantly less difficulty falling asleep than  e ither  of the two sleep 
disordered groups (£ < .01), which did not differ significantly from 
each o ther. Again, th e re  were no significant effects for s t r e s s ,  and 
no in teractions (see Table 11). The same pa ttern  of resu lts  was 
obtained for sub jects ' ra tings  of res ted n ess  upon awakening F(2, 51) = 
26.35, £  < .001 (see Table 12 for means and s tandard  deviations).
Ratings of overall quality of sleep produced a slightly different 
pa ttern  of ANOVA resu l ts .  All groups differed significantly from each 
o ther [F(2, 51) = 38.75, £  < .001], such th a t  subjects in the mixed 
complaint group reported  the poorest quality of sleep, followed by 
subjects in the  onset group, and control subjects gave the highest 
overall evaluation of th e ir  n ights ' sleep. There was also a main effect 
of s t r e s s ,  in which column means indicate th a t  subjects reported 
h igher quality of sleep in the low s t re s s  condition than they did in 
the high s t r e s s  condition, F ( l ,  51) = 6.86, £  < .01. There was no 
group by s t r e s s  in teraction. Means and s tandard  deviations are 
p resented  in Table 13.
Finally, sleep efficiency was evaluated for differences between 
groups and between s t r e s s  levels. The repeated measures ANOVA 
revealed significant main effects for both factors. Control subjects 
obtained the h ighest sleep efficiency score, followed by sleep onset 
subjects and then  mixed control subjects F(2, 51) = 27.61, £  < .001. 
F u r th e r ,  across  g roups, subjects obtained lower sleep efficiency scores 
(indicative of poorer sleep) in the high s t re s s  condition than they  did
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T a b l e  12
R e p e a te d  M e asu re s  ANOVA 
t h e  D ep en d e n t  M easure
W ith R e s t e d n e s s  Upon Aw akening as
High S t r e s s  Low S t r e s s Mean
Group
Mixed
O n se t
C o n t r o l
4 .7 4  ( .9 9 )  4 .4 9  
4 .1 0  ( 1 .0 7 )  4 .0 4  
2 .3 5  ( . 9 0 )  2 .4 2
( 1 .1 7 )
( 1 .0 6 )
( -9 9 )
4. 6 7 a 
4 . 0 7 a 
2 . 38b
Mean .81 . 84
S o u rc e  Sum o f  S q u a r e s d f  Mean S q u a re s F E
G roups 9 6 .9 2  
E r r o r  9 3 .8 1
2 4 8 .4 6  
51 1 .8 4
2 6 .3 5 .001
S t r e s s  .16  
I n t e r a c t i o n  .47  
E r r o r  1 4 .8 1
1 . 29






N o t e :  Co l umn  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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T a b l e  13
R e p e a t e d  M e a s u r e s  ANOVA W i t h  Q u a l i t y  o f  S l e e p  a s  t h e
D e p e n d e n t  M e a s u r e
Highi S t r e s s Low S t r e s s Mean
Group
Mixed
O n se t
C o n t r o l
4 .8 9  ( . 9 0 )  
3 .8 7  ( 1 .1 2 )  
2 .1 7  ( . 6 8 )
4 .5 2  ( .9 5 )  
3 .5 8  ( 1 .1 1 )  
2 .2 1  ( .6 1 )
4 . 71a
3 . 7 3 k
2. 19°
Mean 3 .7 1 3. 50
S o u rc e Sum o f  S q u a r e s d f Mean S q u a re s F E.
G roups 1 1 7 .2 5 2 58. 62 3 8 .7 5 .001
E r r o r 7 7 .1 5 51 1 .5 1
S t r e s s 1. 14 1 1. 14
-
6 .8 6 .012
I n t e r a c t i o n  .85 2 . 43 2. 57 .087
E r r o r 8 . 46 51 . 17
N o t e :  C o l umn  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 1
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in t he  low s t r e s s  c ond i t i on ,  F ( l ,  51) = 8 . 9 2 ,  £  < .01.  T h e r e  was no
g r o u p  b y  s t r e s s  i n t e r a c t i o n  (see  Table  14 f o r  means  a n d  s t a n d a r d
d e v i a t i o n s ) .
Predicting Sleep Variables
Multiple regress ion  analyses were performed to evaluate the 
overall relations between s t re s s ,  mood and sleep d istu rbances. 
Predictors included in th is  model were LES (frequency of major life 
events over the past y e a r ) , DSI Event scores , age and Zung SDS 
scores. Although State-A was hypothesized to be a significant 
p red ic tor of sleep d is tu rbances , i t  was not initially included in the 
regression model because of the substan tia l relation between it  and 
Zung scores ( r  = .678), discussed earlier. The magnitude of th a t  
association suggested  th a t  including both pred ic tors in the equation 
would add relatively little new information, o r increases in I? , as both 
may have been measuring similar phenomena (Schroeder, Shoquist and 
Stephan, 1986). Consequently, as the Zung scores showed h igher 
correlations with the  dependent measures (and -would th u s ,  likely be a 
b e t te r  pred ic tor of those variab les), i t  became the variable of choice. 
Although there  was no difference between groups in the average age 
of subjects , age was included in the regression  equation because of 
i t ' s  established relation to sleep p a tte rn s  ( c . f . ,  Parkes, 1985).
To limit the number of regression  analyses, only those 
dependent measures which produced significant correlations with 
p red ic to r  variables were utilized. These variables were: duration of
time awake during the n ight, latency to sleep onset, difficulty falling 
asleep, res tedness  upon awakening, quality of sleep and sleep
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T a b l e  14
R e p e a t e d  M e a s u r e s  ANOVA W i t h  S l e e p  E f f i c i e n c y  a s  t h e
D e p e n d e n t  M e a s u r e
High S t r e s s  Low S t r e s s Mean
Group
Mixed
O n s e t
C o n t r o l
.712  ( . 1 5 )  .756  
.775  ( . 0 8 )  .822  
.9 6 0  ( . 0 2 )  .961
( .1 4 )  
( .1 0 )  
( .0 2 )
. 734a 
. 799b 
. 9 6 l c
Mean . 81 .84
S o u rc e  Sum o f  S q u a r e s d f  Mean S q u a re s F E
G roups .9 8  
E r r o r  .91
2 .4 9  
51 .02
27. 61 .001
S t r e s s  .02  
I n t e r a c t i o n  .01  
E r r o r  .14
1 .02  






N o t e :  Co lu mn  m e a n s  w i t h  d i f f e r e n t  s u p e r s c r i p s  d i f f e r
s i g n i f i c a n t l y ,  p < . 0 5
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efficiency. In addition, as with the ANOVAs, as several reg ress ion s  
were performed, the significance level was increased to £  < .01, to 
reduce the likelihood of Type I e r ro r .  The sleep disordered and 
control subjects were evaluated toge ther , as the resu lts  of all of the 
re levan t ANOVAs failed to yield significant interactions. Although 
th ere  may have been differences in the level of these variables across 
g roups, ( i . e . ,  main effects  fo r g ro ups) ,  subjects responded relatively 
similarly to s t re s s  conditions regard less  of group membership, and 
th us  groups could be combined. Data were analyzed by stepwise 
regression  techniques.
Age was the sole independen t measure which yielded a 
significant contribution in the  regression  predicting duration of 
awakenings in the n igh t ( R2 = .13, £  <.01). The overall regress ion  
for latency to sleep onset was significant (R2 = .25 £  < .001). Event 
and Zung scores con tribu ted  significantly to the prediction of latency 
to sleep onset, and accounted for 14% and 11%, of the variance in th is 
measure, respectively . Similarly, Event and Zung scores accounted for 
19% of the variance in ra t in g s  of difficulty falling asleep (£ < .01).
Zung score was the only significant predictive variable associated with 
re s tedn ess  upon awakening, (I? = .19, £  <.001), quality of s le e p ,2 (R
= .21, £  <. 001), and sleep efficiency,  ̂R = .14, £  <.01). Details are 
presen ted  in Tables 15 th rough  20.
To determine w hether o r  not State-A contributed any unique 
variance to the predicition of these  dependent variables, it  was la te r  
added to the regression  model. Results for all variables were 
unchanged. When State-A was en tered  into the regression equation 
instead of Zung scores , only re su l ts  for duration of time awake during
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T a b l e  15
R e g r e s s i o n  o f  Age, M ajo r L i f e  E v e n t s ,  E v e n t  and Zung 
S c o r e s  P r e d i c t i n g  D u r a t io n  o f  Time Awake D u r in g  t h e  N ig h t  
( I n  M in u te s )
S o u rc e  d f  Sum o f  S q u a re s  F R jd
Model 1 7 0 0 8 .2 8  7 .4 3  .354  .009
E r r o r  52 4 9 0 5 6 .2 2
T o t a l  53 5 6 0 6 4 .5 0
V a r i a b l e s  i n  B e ta  e.
t h e  e q u a t i o n
Age . 354 . 0 0 9
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T a b l e  16
R e g r e s s i o n  o f  A g e ,  M a j o r  L i f e  E v e n t s ,  E v e n t  a n d  Zung
S c o r e s  P r e d i c t i n g  L a t e n c y  t o  S l e e p  O n s e t  ( I n  M i n u t e s )
S o u rc e  d f  Sura o f  S q u a r e s  F R p.
Model 1 2 4 0 2 7 .6 9  8 .3 1  .496  .00 1
E r r o r  52 7 3 7 3 1 .6 6
T o t a l  53 9 7 7 5 9 .3 5
V a r i a b l e s  in  B e ta  £.
t h e  e q u a t i o n




. 0 0 4
. 0 1
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T a b l e  17
R e g r e s s i o n  o f  A g e ,  M a j o r  L i f e  E v e n t s ,  E v e n t  a n d  Zung
S c o r e s  P r e d i c t i n g  D i f f i c u l t y  F a l l i n g  A s l e e p
S o u rc e  d f  Sum o f  S q u a r e s  F R p.
Model 1 2 1 .8 3  6 .1 1  .440  .0 0 4
E r r o r  52 9 1 .1 9
T o t a l  53 11 3 .0 2
V a r i a b l e s  i n  " B e ta  p.
t h e  e q u a t i o n
Zung






T a b l e  18
R e g r e s s i o n  o f  A g e ,  M a j o r  L i f e  E v e n t s ,  E v e n t  a n d  Zung
S c o r e s  P r e d i c t i n g  R e s t e d n e s s  Upon A w a k e n i n g
S o u rc e  d f  Sura o f  S q u a r e s  F R p.
Model 1 1 7 .2 9  1 2 .1 3  .435  .0 0 1
E r r o r  52 7 4 .1 7
T o t a l  53 9 1 .4 6
V a r i a b l e s  i n  B e ta  e .
t h e  e q u a t i o n
Zung .435 .001
87
T a b l e  19
R e g r e s s i o n  o f  A g e ,  M a j o r  L i f e  E v e n t s ,  E v e n t  a n d  Zung
S c o r e s  P r e d i c t i n g  Q u a l i t y  o f  S l e e p
S o u rc e  d f  Sum o f  S q u a r e s  L E. E
Model 1 1 9 .7 4  1 3 .7 1  .4 5 7  .001
E r r o r  52 7 4 .1 9
T o t a l  53 9 4 .6 5
V a r i a b l e s  i n  B e ta  p.
t h e  e q u a t i o n
Zung . 457 .001
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T a b l e  20
R e g r e s s i o n  o f  A g e ,  M a j o r  L i f e  E v e n t s ,  E v e n t  a n d  Zung
S c o r e s  P r e d i c t i n g  S l e e p  E f f i c i e n c y
S o u rc e  d f  Sum o f  S q u a re s  F R p.
Model 1 .12  8 .7 1  .379  .005
E r r o r  52 .69
T o t a l  53 .81
V a r i a b l e s  i n  B e ta  ja
t h e  e q u a t i o n
Zung . 379 . 0 0 5
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the  n ight remained unchanged. S tate-A , unlike Zung scores, 
contributed  significantly (by the criterion defined in th is s tudy ) only 
to the predicition of re s ted ness  upon awakening (R2 = .13, £  < .01). 
In the regression  for latency to sleep onset, Event score was the  only 
significant p red ic to r , accounting for 14% of the variance, (£  <.01). 
Similarly, only Event scores contributed significantly to the prediction 
of difficulty falling asleep, (I? = .08, £  <.01). There were no 
significant p red ic to rs  of e ither  quality of sleep or sleep efficiency in 
these  regress ions .
Discussion
The p re sen t s tu d y  was designed to investigate  the rela tions 
between daily s tre s s , mood and sleep d istu rbances. Broadly speaking , 
the  re su lts  of th is  s tu d y  a re  supportive  of the hypothesis th a t the  
frequency  of daily minor s tre s so rs  impacts the  repo rted  sev erity  of 
global indices of sleep d is tu rb an ces . F u rth e r , the frequency  of daily 
minor s tre s so rs  and mood, particu larly  depressive symptoms, are  
predictive  of specific sleep d istu rbances . These data  also indicate 
th a t , fo r the  most p a r t , th e  sleep of normal sub jects and insomniacs is 
not d ifferentially  affected by s tre s s .
D ifferences Between G roups
Based on the  re su lts  of th e  repeated  m easures ANOVAs, 
d ifferences were dem onstrated in the expected directions between 
g roups on all dependent sleep m easures. When compared to the  two 
insomnia g roups, contro l sub jec ts  generally  had the least d istu rbed  
sleep ( e .g . ,  on m easures of latency to sleep onset and frequency  and 
duration of aw akenings), and th e ir  scores always differed significantly  
from those achieved by sub jec ts in the mixed group. On the  two 
dependent m easures re la ted  to sleep maintenance however (num ber and 
duration of aw akenings), contro l sub jects did not achieve significantly  
d ifferen t scores from sleep onset insomniac sub jects. Control sub jects 
were the only sub jects to achieve a sleep efficiency index in the 
normal range  (Williams, Karacan & H ursch, 1974). Onset and mixed 
insomniacs obtained indices well below th a t expected for normal
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sleepers (Williams e t a l . , 1974). In essence , these findings se rv e  as a 
"manipulation check" because they  are  consisten t with inclusion 
c rite ria  fo r these  groups.
Subjects in the  onset and mixed groups were d ifferen t from one 
ano ther on five of the  e igh t dependent sleep m easures (latency to 
sleep onset, num ber of awakenings and duration of aw akenings, quality 
of sleep, and sleep efficiency). With the exception of scores on 
latency to sleep o nse t, when onset and mixed complaint sub jects 
d iffered , mixed complaint sub jects achieved scores indicative of 
g re a te r  impairment in sleep. In te re s tin g ly , although onset sub jec ts 
repo rted  sleep onset latencies approxim ately half an hour longer than 
mixed sub jec ts , th e re  was no difference between the groups in th e ir  
subjective ra tin g s  of d ifficulty  falling asleep. Thus th e re  is some 
indication th a t mixed insomniac sub jec ts may evaluate th a t sleep 
phenomenon d ifferen tly  from onset insomniacs.
I t  is notew orthy also th a t onset and mixed sub jects were not 
found to d iffer significantly  in th e ir  to ta l time asleep, y e t mixed 
sub jects ra ted  the  quality of th e ir  n ig h t's  sleep significantly  more 
negatively than  onset sub jec ts . Although for both groups the  same 
to ta l amount of sleep was achieved, i t  was obtained in a d iffe ren t 
fashion fo r each group . Onset sub jec ts had g rea te r sleep onset 
latencies than  mixed sub jec ts , and mixed subjects were more likely to 
both awaken during  the  n ig h t, and stay  awake for longer periods than  
onse t sub jects (again , th is  was consisten t with inclusion c r ite r ia ) .
This s tru c tu ra l inequality  may be the source of the difference in 
quality  of sleep ra tin g s . Simply s ta te d , although onset sub jec ts  took 
more time to fall asleep , they  were more likely to remain asleep than
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mixed su b jec ts . While ra tin g s  of quality  of sleep are  likely affected 
by to tal amount of sleep achieved, fragm entation of sleep also is  likely 
a sign ifican t fac to r in the  evaluation the quality of sleep (Williams e t 
a l . , 1974). These find ings are  consisten t with those of Baekeland and 
Hoy (1971), who dem onstrated a relation between quality of sleep and 
the  num ber of awakenings th a t a sub jec t experiences during  the  
n igh t.
E ffects of S tre ss  on Sleep
Across sub jec t g roups, s tre s s  d ifferentially  affected th ree  sleep 
scores: Total minutes asleep , quality  of sleep and sleep efficiency,
such th a t all scores indicated g re a te r  sleep impairment in the  high 
s tre s s  condition than they  did in the  low s tre s s  condition. Because 
th e re  was a sign ifican t group by s tre s s  in teraction  involving to ta l time 
asleep , these  re su lts  will be discussed  in detail below ( c f . , McCall, 
1990). A cross s tre s s  conditions, sub jec ts  appeared to have a h igher 
quality  of sleep , and g re a te r  sleep efficiency (less time in bed awake) 
on n igh ts following low s tre s s  days. C onversely , they  repo rted  
sleeping more poorly and less efficiently  on n igh ts following high 
s tre s s  days. Similar find ings fo r quality  of sleep were obtained when 
college s tu d e n ts ' sleep was evaluated utilizing comparable methodology 
(Rubman e t a l . , 1988), though th is  finding is not un iversal. When 
Goreczny, B ran tley , Buss and Waters (1988) examined quality of sleep 
in asthm atics and COPD p a tien ts , they  found no differences between 
sco res on high and low s tre s s  days.
U nexpectedly, o th er specific symptoms of insomnia (frequency  of 
aw akenings, latency to sleep onset) did not d iffer significantly
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between high and low s tre s s  conditions. There is a strong  tren d  in 
the  expected  direction fo r scores on duration  of aw akenings, b u t by 
the  significance c rite r ia  determ ined fo r th is  s tu d y , the scores cannot 
be deemed significantly  d iffe ren t. This finding may be re la ted  to the  
size of the  c u rre n t sample. More su b jec ts  would have produced 
g re a te r  pow er, which could potentially  have yielded significant e ffec ts .
Data from th is  s tu d y  would su g g e s t th a t s tre s s  similarly im pacts 
th e  sleep of onset insom niacs, mixed complaint insomniacs and normal 
s leep e rs , with one notable exception; to ta l time asleep. For normal 
contro l su b jec ts , the  to ta l num ber of m inutes slep t did not v a ry  as a 
function of s tre s s  condition; th ey  obtained slightly  less than  7 1/2 
hours of sleep p e r n igh t reg a rd less  of s tre s s  condition. For both 
sleep d iso rdered  g roups, how ever, s t re s s  conditions produced a 
s ta tis tica lly  sign ifican t change in to ta l time asleep. Onset sub jec ts  
s lep t an average  of 43 m inutes less (12% of th e ir  mean total time 
asleep) in th e  high s tre s s  condition than  in the  low s tre ss  condition, 
and mixed complaint su b jec ts  s lep t an average of 26 minutes less  (o r 
7.7% of th e ir  mean to ta l time asleep) in the high s tre ss  condition than  
in the  low s tre s s  condition.
There a re  then  two issu es  of concern here . The f ir s t  is  a t what 
point o r poin ts on the  high s tre s s  n ig h ts  ( e .g . ,  sleep onset o r sleep 
m aintenance) a re  sleep d iso rdered  sub jec ts  awake more than contro l 
sub jects?  In  the  absence of an o th e r sign ifican t in teraction , the  
answ er is unclear. The num ber of m inutes slep t reflects all of the 
time spen t awake du ring  the  n ig h t, and is th u s  a global m easure of 
sleep d istu rbance . I t  may be th a t rela tive ly  high levels of s tre s s  
cause small increases in all types of aw akenings, (cause a general
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tendency  to remain aw ake), not ta rg e tin g  a specific increase in sleep 
onse t la tency  o r num ber o r  duration  of aw akenings. I t  may also be 
the  case th a t for some b u t not all ind iv iduals, relatively  high s tre s s  
increases sleep onset la tency , num ber of aw akenings o r duration of 
aw akenings, and th u s  the effect was not stro n g  enough to produce 
sign ifican t re su lts .
A nother possible explanation fo r these  findings may be re la ted  
to su b jec ts ' frequency  of daily minor s tre s so rs  (reflected by E vent 
sc o re s ). A lthough, as discussed above, the  mean Event score fo r all 
sub jec ts was within the normal ran g e , the  mean Event score fo r the 
high s tre s s  condition was 13.79, which is the  equivalent of a T-Score 
of 53 (using normative data  for a d u lts ; B rantley  & Jones, 1989). I t  
may be th a t  i t  takes a h igher o r more extrem e level of daily s tre s s  to 
e ffect a significant change in specific symptoms of insomnia. Given a 
h igher level of daily s tre s s , sleep onse t la tencies, num ber of 
aw akenings a n d /o r  duration of aw akenings may have been increased 
th e reb y  producing significant s tre s s  by group in terac tions. These 
explanations a re  not mutually exclusive, and as such i t  is conceivable 
th a t the answ er is a combination of these  possibilities.
The second issue th a t w arran ts  discussion is the absence of 
sign ifican t correlations involving to ta l time asleep with s tre s s , anxiety  
o r  depression scores and i t 's  consequen t exclusion from the reg ression  
analyses. The significant main e ffects and in terac tion , in the absence 
of corre lations suggests  th a t th e re  is  an effect of s tre ss  on to ta l time 
asleep , b u t th a t s tre s s  may effect some individuals more than o th e rs , 
a s  mentioned above ( c f . , McCall, 1990). I t  does not appear th a t the 
p resence o r absence of insomnia defines these  possible subgroups as
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th e re  were no sign ifican t correlations involving individual sub jec t 
g roups and to ta l time asleep. There s till, however, may be a 
m oderating o r mediating variable not assessed  in th is  study  which 
im pacts su b je c ts ' res istance  or vu lnerab ility  to the effects of s t re s s  
on sleep. This line of speculation would be consisten t with o th e r 
research  which su g g es ts  th a t tra its  o r ch arac te ris tic s  of indiv iduals 
are  likely to influence both the rep o rtin g  of s tre sso rs  and physical 
symptoms (K obassa, Maddi & C ourington, 1981; Watson & Pennebaker, 
1989). Personality  fac to rs , coping s tra te g ie s , and social su p p o rt are 
some of the  variab les th a t have been examined in relation to s tre s s  
and physical d iso rd ers  (DeLongis, Folkman & L azarus, 1988; Folkman, 
L azarus, D unkel-S chetter, DeLongis & G ruen, 1986; Kobassa, e t a l . , 
1981; W aters & Rubman, 1990). I t  is  logical to su spec t th a t these  
fac to rs may operate  significantly  with insomniacs as well.
Prediction of sleep variables
The re su lts  of the regression  analyses in general suggested  th a t 
th e re  are  sign ifican t relations between the frequency  of daily minor 
s tre s so rs , dep ressive  symptoms and sleep variab les. Specifically, 
s tre s s  and dep ressive  symptoms each con tribu ted  substan tia lly  to the  
prediction of latency to sleep onset and ra tin g s  of difficulty falling 
asleep. These re su lts  a re  ra th e r  notew orthy given th a t s tre s so rs  and 
depressive  symptoms accounted fo r 25% of the variance in time to 
sleep onset and 19% of the variance in difficulty falling asleep. The 
la rg e s t portion of variance in latency to sleep onset was accounted fo r 
by frequency  of daily minor s tre sso rs  (14%). The la rg es t portion of
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the  variance in ra tin g s  of difficulty  falling asleep was accounted for 
by depressive  symptoms (11%).
As these  two dependent m easures a re  theoretically  re la ted , i t  is 
logical th a t th e re  is consistency in the  variables th a t p red ic t them. 
These data  are  consisten t with the  re su lts  obtained by Haynes and his 
colleagues (1981) who found th a t estim ates of sleep onset latency were 
strong ly  affected by a p re-s leep  cognitive s tre sso r . In addition, these  
findings also sup p o rt those of Reynolds e t a l . , (1989) and Gillen e t a l . ,
(1981) who found th a t frequency  of depressive  symptoms contribu ted  
to latency to sleep onset.
I t  may be observed from these  data  th a t depressive symptoms 
(as m easured by Zung scores) are  a s tro n g  and consisten t p red ic to r of 
scores on sleep variab les, and particu la rly  of evaluations of a n ig h t's  
sleep . I t  m ust be recalled th a t sub jects included in th is  sample were 
not clinically dep ressed , th u s , these  data  su p p o rt the hypothesis th a t 
fluctuations in depressive symptoms (not clinical depression) are 
rela ted  to fluctuations in sleep variab les. These re su lts  may not be 
inconsis ten t with an arousal theo ry  of insomnia, as inspection of the  
Zung SDS reveals th a t many items are  indicative of activation or 
excitem ent.
U nexpectedly, anxiety  (as assessed  by the S ta te -T ra it Anxiety 
In v en to ry , State form; State-A ) did not show all of the  hypothesized 
rela tions to the sleep m easures. Despite the  substan tia l amount of 
shared  variance between anxiety  and depression m easures, i t  appears 
th a t the unique variance associated with anxiety  scores is not very  
p red ic tive  of sleep d istu rbances in th is  sample. This is somewhat 
inconsis ten t with o ther re sea rch , linking anxiety  symptoms to latency
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to sleep onse t and frequency  and duration  of awakenings (C oursey e t 
a l . , 1975; Freedman & S a ttle r, 1982; Haynes e t al, 1974; Haynes e t al, 
1985), and th is  ra ises  a significant issue . As discussed ea rlie r, items 
on the Zung re flec t four domains of dep ressive  symptoms; affective 
d is tu rb an ces , psychological d is tu rb an ces , physiological d istu rbances 
and psychom otor d istu rbances (Zung, 1965). The State-A items were 
designed to evaluate "feelings of apprehension , tension , nervousness 
and worry" (S peilberger e t a l . , 1983, p . 2). I t  is unknown exactly  
where the overlap between the two m easures lies, consequently i t  is  
d ifficult to pinpoint precisely  the component th a t relates to sleep 
d istu rbances . In term s of the implications fo r th is  s tu d y , it  may be 
the  case th a t the  th a t variance specific to depression , not associated 
with anxiety  is  the  crucial fac to r in relation to sleep. I t  may also be, 
however, th a t the  Zung assesses physiological arousal more d irectly  
than the S tate-A , th u s  accounting fo r the  p re se n t findings.
The frequency  of major life even ts  in the  year p rio r to the 
onset of su b jec ts ' monitoring did not account fo r a statistically  
significant portion of the variance in any of the  sleep variables in 
th is  s tu d y . This find ings help clarify  the  role of major life even ts in 
insomnia, when taken in conjunction with re su lts  obtained by Healey e t 
al. (1981), who suggested  th a t major life even ts are  im portant in the 
onset of chronic insomnia. Data from the c u rre n t study  do not 
con trad ic t Healey e t a l . 's  conclusions about the  onset of chronic 
insomnia, b u t they  do imply th a t the  frequency  of major life even ts 
over a period of a y ear does not significantly  influence the 
maintenance of insomnia symptoms during  a th ree  week period a t the  
end of th a t year.
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In a rela ted  vein , the  absence of a sign ifican t correlation 
between frequencies of major and minor s tre s so rs  is  somewhat a t odds 
with the re su lts  of o th er stud ies ( Kanner e t a l . , 1981; DeLongis e t a l . , 
1982; Jones, 1987). Major and minor s tre s so rs  share  3% of th e ir  
variance in th is  s tu d y , as opposed to 11% in o th e rs  ( e .g . ,  Jones 1987). 
Although th e  obtained E vent scores were rela tive ly  normally 
d is trib u ted  (skew = .5 6 ), as d iscussed  above, th e ir  mean was slightly  
lower than  would be expected . In addition , the  range  for th is  sample 
(3-23) is  somewhat sm aller than it  is fo r e ith e r  normal sub jects (range 
0-58) o r medical sub jects (range 0-34; B rantley  & Jones, 1989). T hus, 
these  scores may be rep resen ta tiv e  of the population of insomniacs 
and normal sleepers who vo lun teer fo r stud ies of th is  so rt, b u t not 
rep re sen ta tiv e  of all s t re s s  scores. If a b roader range of scores had 
been obtained , perhaps th e re  would have been a significant relation 
between major and minor life even ts.
O verall, these  find ings are  still somewhat supportive  of those 
models which include a component of physiological activation as a 
causal ag en t in insomnia ( e .g . ,  Bootzin, 1974; Haynes e t a l . , 1981). I t  
is  plausible th a t  the  mechanism by which th is  is  accomplished is a 
generalized arousal response  involving activation of the  ascending 
re ticu la r activating  system  (ARAS) which is generally  accepted as the  
prim ary w akefulness system  (P arkes, 1985). The s tre ss-a ro u sa l theory  
(and a g rea t deal of clinical lore) holds th a t s tre s s  is responsible fo r 
producing  the  cognitive and physiological a rousal th a t maintains 
w akefulness via ARAS inhibition of sleep. In a simple model, i t  would 
be expected then  th a t insomniacs should experience more s tre sso rs  
than  normal sleepers. This hypothesis was not borne out by the
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p re sen t find ings. However, an extrapolation from the s tre s s  lite ra tu re  
may be helpful. With the  inclusion of minor even ts in s tre s s  re sea rch , 
in v estig a to rs  have cited  the  importance of taking m easurem ents more 
freq u en tly , suggesting  th a t  the tem poral proximity of the  minor 
s tre s so rs  to outcome m easures of d iso rder would increase the  
associations of s tre s s  to the  d iso rder (K anner e t a l . , 1981). Now, if 
s tre s so rs  do, in fac t, cause increased ARAS activation, the question is 
how long do the e ffects of ARAS activation last? If the e ffects are  
sh o rt-liv ed , and they  occur early in the  day there  may be no reason 
fo r them to d irectly  influence sleep th a t n igh t. Perhaps it  is  the  
frequency  of s tre s so rs  th a t occur within a sh o rt in te rval of going to 
bed th a t is crucial to the  equation. If the insomniacs in th is  s tu d y  
experienced the  majority of th e ir  s tre sso rs  shortly  before bedtim e, 
then  i t  is conceivable th a t th e ir  sleep would be more strong ly  effected 
than  the  con tro ls ' whose equal frequency  of s tre sso rs  should 
theoretically  be d is tr ib u ted  th roughou t the day. This issue is 
relatively  easily  resolved by having responden ts indicate the  time of 
day th a t they  experienced  th e ir  s tre s so rs , and evaluating th a t data  
accordingly.
Holding still to the  s tre ss-a ro u sa l paradigm fo r a moment, a 
second, and equally im portan t component of th is model should be 
considered ; the  possible cognitive sequelae elicited by s tre s so rs . I t  
may not be the time o r frequency  of s tre sso rs  th a t is im portant, i t  
may be cognitions re la ted  to those s tre sso rs  th a t affect sleep. At the 
end of the  day , indiv iduals may th ink  about the events th a t occurred  
during  the  day , in essence , extending the effects of these ev en ts . 
Indeed clinically, it  is quite common for insomniacs to re p o rt th a t  they
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"can 't sh u t off th e ir  minds" when attem pting to go to sleep. Arousal 
may then  be produced as a re su lt of these cognitive even ts, th u s 
d isrup ting  sleep. This is  consisten t with Borkovec's work (Borkovec 
e t a l . , 1975; Borkovec e t a l . , 1979; Borkovec & Fowles, 1973; Borkovec, 
1982; Van Oot e t a l . , 1985), and Woolfolk & McNulty (1983) in which 
they  concluded th a t the  most im portant component of relaxation 
techniques in the  treatm ent of insomnia is the cognitive d istraction 
which occurs during  the task s.
A lternatively , s tre s s  may effect sleep via compliance with good 
sleep hygiene p rac tices. I t  is conceivable th a t when subjects 
experience a g rea te r  num ber of s tre sso rs  and a g rea te r  frequency  of 
depressive  symptoms, they  exhib it poor sleep hygiene. I t  is easy to 
imagine th a t  a fte r  a (relatively) s tre ss fu l day, individuals decide to go 
to bed ea rlie r than  usual even if they  are not sleepy, bu t th inking  
th a t they  need added re s t  th a t n igh t. If sub jects cannot fall asleep 
immediately, th is  could increase  repo rted  latency to sleep onset. If 
sub jects do fall asleep earlie r than  usual, they  may awaken earlie r 
than  usual, and th u s  re p o rt th is  as an increase  in th e ir  time awake 
during  the  n ig h t, or both. These effects would reduce sleep 
efficiency and be consisten t with the  findings of th is  study .
Finally, the possibility ex is ts  th a t the  reason th a t more effects 
fo r s tre s s  on sleep were not found is rela ted  to the stimulus control 
th eo ry . The sleep of the insomniacs in th is  s tu d y  may be so strong ly  
conditioned th a t there  is a ceiling effect on sleep d istu rbances. More 
simply p u t, stimuli in the bedroom may have become so aversive (and 
th u s  arousing) th rough  repeated  associations of wanting to sleep and 
not being able to , th a t sleep is unlikely regard less  of the level of
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s tre s s . The effectiveness of treatm ents aimed a t establishing more 
appropria te  stim ulus contro l and sleep hygiene (Lacks e t a l . , 1983, 
Lichstein & F ischer, 1985; Morin & Azrin, 1987; T u rn er & A scher, 1979) 
lend su p p o rt to th is  contention.
The re su lts  of th is  study  have modest clinical implications; they  
do not su g g est dram atically changing the s tru c tu re  of effective 
treatm ent program s as th ey  c u rren tly  ex is t. They do suggest th a t 
although the  frequency  of daily minor s tre sso rs  and depression (as 
indicated by the Zung) are  somewhat im portant, th e ir  reduction should 
not be the sole focus of an in terven tion  to aid insomnia. More 
appropria te ly , these  fac to rs should be incorporated into a more 
com prehensive trea tm en t program  which includes components of 
stimulus control and cognitive d istraction  techniques. Should fu tu re  
research  bear out the  significance of hypotheses generated from th is  
s tu d y , then  perhaps a la rg e r  role for these variables would be 
w arranted in trea tm ent.
While the  find ings in th is  s tu d y  promote opportunities to 
speculate and develop additional hypo theses, i t  is im portant to 
recognize th a t from these  data  i t  cannot specifically be determined 
th a t frequency of daily s tre sso rs  o r anxiety  o r depressive symptoms 
causes sleep d is tu rb an ces . I t  is not difficult to imagine an argum ent 
fo r "reciprocal c au sa lity ,"  (Cohen & Cohen, 1983) in which the  lack of 
sleep produces i t 's  own s tre sso rs  ( e .g . ,  getting  a poor n ig h t's  sleep 
leads to increased  fatigue o r irr itab ility  and th u s in te rfe res  with 
social re la tionsh ip s). Two points m ust be made, however about 
reciprocal causality . F irs t, causality  cannot move backward in time; a 
n igh t of poor sleep cannot be said to have caused an increased
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frequency  of minor s tre s so rs  on the day p rio r to th a t sleep period. 
Second, if reciprocal causality  were a t work in th is data , then there  
should have been d ifferences between groups in the  frequency of 
minor s tre s so rs . E ither th a t ,  o r  if insomnia was producing i t 's  own 
s tre s so rs  then  th e re  was a phenomenon of equal in tensity  influencing 
s tre s s  scores fo r the  contro l sub jec ts .
The c u rre n t find ings m ust be evaluated within the lim itations of 
th is  s tu d y . F irs t, i t  m ust be recognized these data are drawn from a 
sample of vo lun teers. I t  is conceivable th a t th is  in troduces a bias in 
the  data , as indiv iduals who were experiencing extrem e levels of s tre s s  
o r exceptional sleep d is tu rbances a t the  time of recru itm ent fo r the 
stu d y  may have elected not to respond , th u s  limiting the 
generalizability  of these  find ings. There may also be a bias with 
reg a rd  to the  control su b jec ts , th e ir  reinforcem ent fo r participating  in 
th is  pro ject is not as a p p aren t as the  insomniacs' (free  trea tm en t), 
and th is  may make them an unusual group of individuals. In addition, 
because of the inclusion c r ite r ia , the  sample is comprised of normal 
sleepers and relatively  severe  insom niacs, leaving a population of less 
severe  o r "occasional" insomniacs unstud ied . C onsequently, i t  is 
unknown how o r if the  find ings of th is  s tudy  can be applied to th is 
group . Finally, the c u rre n t sample was predom inantly female.
Although females are  more likely than  males to complain of insomnia 
(and th u s  comprise a la rg e r  portion of the  population of insom niacs), 
the  possib ility  ex is ts  th a t th e re  is  a gender-re la ted  difference in the 
e ffects of s t re s s  and mood on sleep. If th is is the case, then these  
findings may be most applicable to female sub jects. F u rth e r research  
add ress in g  th is  issue would be of value.
103
This research  has len t modest su p p o rt to the hypotheses th a t 
s t r e s s  and mood influence sleep, b u t has raised o th er questions and 
issu e s  as well. The relations between s tre s s , mood and sleep are  
r a th e r  more complex than  they initially appeared . The re su lts  of th is  
s tu d y  are  m ultifaceted and are consisten t with a theory  th a t includes 
increased  autonomic arousal as a causal agen t in sleep d istu rbances.
In  addition , th e re  may be homogeneous subgroups of individuals within 
normal and sleep d isordered populations fo r whom s tre s s  and mood 
im pact sleep th rough  d ifferen t mechanisms. Fu tu re  research  should be 
d irec ted  tow ard uncovering fac to rs which define these  subgroups and 
m oderate o r  mediate the  effects of s tre s so rs  and mood on sleep .
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D em ograp h ic  I n fo r m a t io n
Name______________________  Age____________
Sex ( c i r c l e ) :  M F
1 2 3 4 5
M arita l  S ta tus : s ing le  married d ivorced widowed sep a ra ted
Number of people l iv in g  in  household ( inc lud ing  y o u rs e l f )______
Education completed ( c i r c l e  one):
1 . Graduate or P ro fe s s io n a l  T rain ing
2. College o r-U n iv e rs ity  Degree
3. P a r t i a l  College T ra in ing
4. High School Graduate
5. P a r t ia l  High School
6. Junior High School
7. Less than Seven Years of School
Occupational Information: P lease  c i r c l e  the  number next to  th e
b est d e sc r ip t io n  of your job p o s i t io n  and r e s p o n s i b i l i t i e s .
1. Executive of Large Company (P re s id e n t ,  Mayor, D irec to r)
Large Business Owners
P ro fe ss io n a ls  (C.P.A., E ngineer, Lawyers, M.D.)
2. Business Managers of Large Concerns (Branch Manager)
P ro p r ie to rs  of Medium Sized Businesses- 
P ro fe ss io n a ls  (Pharm acists , Teachers, Accountants)
3. A dm inistra tive  Personnel (Insurance  A djuster, S tore  Manager) 
Sma^Ll Business Owners
Sem i-Professionals (A cto rs , Programmers, Commercial A r t i s t )
4. C le r ic a l  and Sales Workers (C lerk , Stenographer, Salesman) 
Technicians (Dental or Laboratory  Technician, Draftsmen)
L i t t l e  Business Owner
Farm Owner
5. S k i l le d  Manual Employee (Auto R epair, F i t t e r ,  Fireman, S t y l i s t )  
Small Farmers
6. Machine Operators (Truck D river , D r i l l  Press Operator) 
Sem i-Skilled  Employees (Guards, Welders, Bartender)
Farm Workers
7. U nskilled  Employees ( J a n i to r ,  Laborer)
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6 . P l e a s e  c i r c l e  a l l  t h a t  a p p ly  t o  you:
1 . F u l l  Time J o b
2 .  P a r t  Time Job
3 .  Homemaker
4 .  S tu d e n t
A n nual Incom e L e v e l o f  H ou seh o ld
5 . U nem ployed
6 .  R e t ir e d
7 . S econ d  P a r t  T im e Job
8 . S econ d  F u l l  Tim e Job
9. 
1 0 . 




R ace ( p l e a s e  c i r c l e ) :
1 . W h ite  2 .  B la c k
4 .  O r ie n t a l  5 .  O th er
3 .  H is p a n ic
Have you b een  d ia g n o s e d  a s  h a v in g  any c h r o n ic  o r  s e r i o u s  i l l n e s s e s
in  t h e  p a s t  6 m onths?  ______ _____________________________
What i l l n e s s ?  _______________________________________________
A re you c u r r e n t ly  t a k in g  any p r e s c r i p t io n  
m e d ic a t io n s ?
What m e d ic a t io n s ?
D oes an yon e in  your im m e d ia te  fa m ily  co m p la in  o f  p r o b le m s  f a l l i n g  
a s le e p ?  ( c i r c l e  o n e )  YES NO
D oes anyone in  your im m e d ia te  fa m ily  c o m p la in  o f  p r o b le m s  s t a y i n g  





D i s c o n t i n u a t i o n  o f  M e d i c a t i o n  C o n s e n t  Form
I ,  _____________________________________ , h a v e  s p o k e n  w i t h  my
p h y s i c i a n , ________________________________________________________________________
a n d  i t  i s  w i t h  h i s / h e r  i n f o r m e d  c o n s e n t  t h a t  I  w i l l  r e f r a i n
fr o m  t a k i n g  ray s l e e p  m e d i c a t i o n _______________________________ f o r  t h e
t i m e  t h a t  I  am p a r t i c i p a t i n g  i n  t h e  s l e e p  p r o j e c t  a t  t h e  LSU
M e d i c a l  C e n t e r  S t r e s s  a n d  C h r o n ic  I l l n e s s  C l i n i c .
S i g n a t u r e  D a t e





D a ily  S le e p D iary
At what tim e d id  you begin  tr y in g  t o  f a l l  a s leep  la s t  n igh t?  .
How many m inutes d id  i t  tak e  you t o  f a l l  a s leep  la s t  n igh t?  ______ _
How many tim es d id  you wake up during th e  n ig h t? _______________ _______
P lease  record how long you were awake ( in  m inutes) fo r  each occurrence
l i s t e d  above in  question  number 3 .
What i s  th e  t o t a l  number o f  hours and m inutes you s le p t  l a s t  n ight?  
Hours _______ M in u tes__________
How d i f f i c u l t  was i t  for you t o  f a l l  a s le e p  la s t  night?
not very extrem ely
d i f f i c u l t  d i f f i c u l t
How rested  do you f e e l  t h i s  morning?
1-------------- 2----------------3--------------4----------------5----:------- - 6 -------------- 7
very poorly
r e ste d  _ r e ste d
Rate th e  q u a lity  o f l a s t  n ig h t 's  s le e p .
1-------------- 2— ----------- 3--------------4---------------- 5---------------6-------------- 7
e x c e l le n t  . very poor
Were you awakened by any ex tern a l cau ses ( e .g . ,  baby cry in g , phone c a l l ,  
e t c . )? P lea se  sp e c ify . ______ _____________________________________________
*
Did you drink a lcoh o l w ith in  4 hours o f  r e t ir in g ? . . . .Yes No
Did any a c t iv i t y  cause you to  lo s e  s le e p ? .........................Yes No





I n s o m n ia  S tu d y  T e le p h o n e  S c r e e n in g  Form
N am e:________________________________  S e x :  M F A g e :__________
P h o n e :  ( h ) _____________________  (w )______________________
A d d r e s s :_____________________________________________ _
O c c u p a t i o n :____________________________________________
P l e a s e  d e s c r i b e  t h e  n a t u r e  o f  t h e  sym p tom s ( e . g . ,  s l e e p  o n s e t  
i n s o m n i a ,  e a r l y  m o r n in g  a w a k e n in g , e t c . )  ___________________________
How f r e q u e n t l y  d o e s  i t  o c c u r ?  ______ _____________________________
When d i d  t h i s  p r o b le m  b e g in ?  _____________________________________
W hat ( i f  a n y )  t r e a t m e n t s  h ave  you  s o u g h t  f o r  t h e  p r o b le m ?
H ave y o u  e v e r  b e e n  d ia g n o s e d  w ith  a s l e e p  p r o b lem  o t h e r  t h a n  
in s o m n ia ?
A re  y o u  c u r r e n t l y  u n d e r  t h e  c a r e  o f  a  p s y c f i o l o g i s t  o r  p s y c h i a ­
t r i s t  ( o r  o t h e r  m e n ta l  h e a l t h  p r o f e s s i o n a l ) ?   ____________________
Do y o u  h a v e  a n y  c h r o n i c  m e d ic a l  c o n d i t i o n s  ( e . g . ,  P a r k i n s o n ’ s ,
s e v e r e  a r t h r i t i s ) ?  ______________________________ _ _________________________
D o e s  y o u r  e m p lo y m e n t c a u s e  you  t o  do s h i f t w o r k ?  _______________2__






I ,  _________________________________________________ , f r e e l y  a n d
w i l l i n g l y  c o n s e n t  t o  b e  a p a r t i c i p a n t  i n  a  r e s e a r c h  
p r o j e c t  i n v e s t i g a t i n g  s l e e p  d i s t u r b a n c e s .
I  a g r e e  t o  p a r t i c i p a t e  i n  a  2 1  d a y  a s s e s s m e n t  
p e r i o d  d u r i n g  w h ic h  t i m e  I  w i l l  b e  a s k e d  t o  m o n i t o r  my 
d a i l y  s t r e s s ,  m ood  a n d  s l e e p .  I  u n d e r s t a n d  t h a t  I  w i l l  
b e  a s k e d  t o  m a i l  my m o n i t o r i n g  f o r m s  b a c k  d a i l y .  I n  
a d d i t i o n ,  I  u n d e r s t a n d  t h a t  I  m u s t  a t t e n d  o n e  
a p p o i n t m e n t  e a c h  w e e k  d u r i n g  t h e  a s s e s s m e n t  p e r i o d .  I n
r e t u r n  f o r  my e f f o r t s  I  w i l l  b e  a b l e  t o  p a r t i c i p a t e  
i n a  f r e e  t r e a t m e n t  p r o g r a m  f o r  my s l e e p  d i s t u r b a n c e .
I  u n d e r s t a n d  t h a t  I  m ay w i t h d r a w  fr o m  t h i s  p r o j e c t  
a t  a n y  t i m e  w i t h  n o  a d v e r s e  c o n s e q u e n c e s .  I n  a d d i t i o n ,  
a n y  i n f o r m a t i o n  t h a t  I  p r o v i d e  d u r i n g  t h i s  p r o j e c t  w i l l  
b e  k e p t  i n  s t r i c t  c o n f i d e n c e ,  a n d  i f  t h e  i n f o r m a t i o n  i s  
p r e s e n t e d  p u b l i c l y  ( e . g . ,  a t  a  c o n f e r e n c e ,  i n  a j o u r n a l  
a r t i c l e )  n o  i n f o r m a t i o n  w i l l  b e  i d e n t i f i e d  w i t h  me 
p e r s o n a l l y .  I  r e a l i z e  t h a t  I  h a v e  a  r i g h t  t o  a s k  
q u e s t i o n s  a t  a n y  t i m e  a n d  t o  h a v e  t h e s e  q u e s t i o n s  
a n s w e r e d  t o  my s a t i s f a c t i o n .  I  h a v e  r e a d  a n d  t h o r o u g h l y  
u n d e r s t a n d  t h i s  c o n s e n t  f o r m .
P a r t i c i p a n t  D a t e
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CLINICAL EXPERIENCE
Septem ber 1990 
to presen t





Behavioral Medicine Consultant; Sleep Disorders Center, 
Mount Sinai Hospital, H artford, CT. Primary resp onsib ilities  
include assessm ent of in - and out-patient sleep related  
disorders, with an emphasis on disorders of in itiating and 
maintaining sleep . Behavioral treatment is  provided on both 
an individual and group b asis. Additional activ ities include  
in terpreting polysomnographic assessm en ts, assessm ent and 
treatment of other psychophysiological d isord ers, 
consultation to specific disciplines within the Department of 
Medicine. Administrative responsib ilities include  
coordinating bi-m onthly Sleep Rounds for the C enter's 
treatment team and consultation/liason with physicians  
referring to the Center.
Psychology R esident: U niversity of M ississippi Medical
C enter/V eterans Affairs Medical Center, Clinical Psychology  
Residency Training Consortium, Jackson, M ississippi.
APA approved internship  program.
Behavioral M edicine/Psychophysiology Rotation (UMC).
Primary rotation activ ities include assessm ent and treatm ent 
of in - and out-patient stress-re la ted  and psychophysiologic  
disorders, particularly recurrent headache and chronic pain. 
Specific rotation activ ities as a Headache Clinic sta ff member 
include leading treatment groups and participating in 
research with headache patients. Additional activ ities  
include conducting behavioral medicine consultation-liaison  
serv ices . Supervisor: Donald B. Penzien, Ph. D.
Behavioral M edicine/A ddictive Behaviors Rotation (VAMC). 
R esponsibilities include assessm ent and treatment serv ices  
for a variety of in - and out-p atien ts. Primary referrals are 
for cardiovascular risk  modification, chronic pain and 
adjustment to chronic d isease . As Smoking Clinic team 
member perform smoking evaluations, lead smoking cessation  
programs and participate in research with veterans who 
smoke. Additional duties include evaluation of v isually  
impaired veterans for determination of rehabilitation  
serv ices . Supervisor: Thomas J. Payne, Ph.D.
Behavioral Gerontology (VAMC). Rotation responsib ilities  
involve consultation to a variety of medical serv ices  within 
the VAMC including the geriatric outpatient clin ic, geriatric  
consultation serv ice , and nursing home care serv ice .
Specific duties include neuropsychological screen in g , 
differential evaluation of dementia and depression , 
assessm ent of adaptive liv ing sk ills, facilitating compliance 
with medical regim ens and training nursing home sta ff. 




Sept 1987 to 
July 1989
June 1987 to 
July 1989
June 1986 to 
July 1989
A ugust 1986 to 
June 1987
A ugust 1985 to 
June 1986
Clinical E xtern ; Rehabilitation Unit, Our Lady of the Lake 
Regional Medical Center, Baton Rouge, LA. Member of 
m ultidisciplinary treatment team on 40 bed rehabilitation  
unit. Patient population included CVA, head in ju ry , spinal 
cord injury, surgical joint replacements, e tc . R esponsibilities  
included evaluations ( e . g . ,  neuropsychological screen in g ), 
cognitive rehabilitation and adjustment to disability groups, 
family conferences, weekly sta ffings. Supervisors: Phillip J .
B rantley, Ph. D.  and W. Drew Gouvier, Ph. D.
Clinical A ssistan t: Behavioral Science C onsultants, Baton
Rouge. LA; an outpatient behavioral medicine cen ter. 
Conducted behavioral and objective assessm en ts, participated  
in treatm ent programs including social sk ills  train ing, 
relaxation train ing, biofeedback and a varie ty  of other, 
behavioral and cognitive-behavioral techniques with a 
general outpatient population. Supervisors: Phillip J.
B rantley, Ph. D.  and Stanford W. Granberry, Ph. D.
Chief Psychology E xtern: S tress and Chronic Illn ess Clinic,
LSU Medical Center. A ssisted in program and research  
d esign , development of treatment packages, and public 
relations for the newly formed clinic. Projects included  
headache and insomnia treatment programs. Supervisor: 
Phillip J. Brantley, Ph.D.
Chief Psychology Extern: Earl K. Long Memorial Hospital, 
Baton Rouge, LA. Conducted physician referred in -p atient  
and out-p atien t behavioral, intellectual and objective  
psychological assessm ent of low SES adults, adolescents and 
children . Treatment consisted mainly of cogn itive-behavioral 
program s. Patients displayed wide varieties of 
psychopathology. Supervisor: Phillip J . B rantley, Ph.D.
Co-leader Parent Training Group; Psychological Services  
C enter, Louisiana State U niversity , Baton Rouge, LA. 
Conducted assessm ents and behavioral group treatm ents of 
both home and school-based problems. Techniques utilized 
included tim e-out and response cost programs, as well as 
communication and problem solving sk ills. Supervisor:
Mary L. K elley, Ph.D.
Pediatric Psychology Trainee: Earl K. Long Memorial
Hospital, Baton Rouge, LA. Conducted intellectual, behavioral 
and objective psychological evaluations for physician  
referred  in -p atien t and out-patient low SES children , 
adolescents and their parents. Treatment experiences  
consisted  mainly of behavioral or cognitive-behavioral 
programs. Supervisor: Mary L. Kelley, Ph. D.
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A ugust 1985 to 
December, 1985
Sept. 1985 to 
March 1986
A ugust 1984 to 
June 1985
Sept. 1983 to 
May 1984
Sept. 1982 to 
December 1982
Pediatric Psychology Trainee: Earl K. Long Memorial
Hospital, Baton Rouge, LA, High Risk Clinic. Developmental 
assessm ent of high risk  infants and young ch ildren . Other 
duties included report w riting, and developing su ggestion s  
for parents for remediation of skills deficits in high risk  
in fants. Supervisor.- Mary L. Kelley, Ph. D.
Clinical E xtern .- Baton Rouge Psychological A ssocia tes, Baton 
Rouge LA; private practice. Conducted projective and 
objective personality assessm en ts, psychoeducational 
evaluations, and neuropsychological screen ings for adult and 
child out-p atient c lients. Treatment experiences included  
parent training. Supervisor; Arthur R osenkrantz, Ph. D.
Student T herapist: Psychological Services Center, Louisiana
State U n iversity , Baton Rouge, LA. Conducted psychological 
assessm ent and behavioral and cognitive-behavioral 
treatment of adults, in an out-patient psychology clin ic. 
Supervisor: William F. Waters. Ph.D.
Psychology A ssistant: CARA Club. Ellis Hospital,
Schenectady, NY. O ff-prem ises day program for chronic 
schizophrenics and halfway house resid en ts. Duties 
included supervising  patient activities and implementing 
vocational and treatment programs. Supervisor: Timothy H.
Dowling, Ph. D.
Psychology E xtern: Oswald D. Heck Center for the
Developmentally Disabled, Schenectady, NY. D uties included  
implementing token economies, and vocational, language and 
self-m aintenance skills programs to autistic children and 
adults in an inpatient se ttin g . Supervisor: Suzanne
Benack, Ph. D.
CLINICAL SUPERVISION EXPERIENCE
June 1987 to Chief Psychology Extern. Consultation-Liaison S erv ice, Earl
July 1989 K. Long Memorial Hospital. Assisted in direct supervision  of
clinical psychology graduate stu dents, and responsib le for  
coordination of patient referrals and case d isposition . The 
service rece ives over 300 cases per year, exhib iting the full 
range of psychopathology. Supervisor.- Phillip J . Brantley, 
Ph. D.
TEACHING EXPERIENCE
A ugust 1989 to Instructor of Record. Psychiatry 612: Clinical Interview ing
A ugust 1990 for Medical Undergraduate Students, U n iversity of
M ississippi Medical Center, Jackson, MS. Didactic instruction  
of interview ing techniques including mental sta tu s exams, 
patient h istory , evaluation of presenting problems.
Supervised stu dent/patien t interview s.
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June 1987 to 
July 1989
A ugust 1986 
June 1988









Instructed and supervised Family Practice R esidents in 
psychological interview ing and assessm ent. Provided  
training for residents with a general outpatient 
psychological population. Training culminated in formal case 
presentations. Specific sk ills  targeted for development 
included mental status examinations, and effec tiv e  utilization 
of psychological referral sou rces. Supervisor: Phillip J.
B rantley , Phi D.
to Teaching A ssistan t: Psychophysiology Laboratory, Psychology  
Department, Louisiana State U niversity, Baton Rouge, LA. 
Duties included teaching graduate stu dents and research  
technicians how to perform physiological hook -u p s, a ssistin g  
in laboratory research design , coordinating data collection 
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